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ENGINEERING  SOILS  MAP 
OF 
HUNTINGTON  COUNTY,  INDIANA 


INTRODUCTION 


The  Engineering  Soils  Map  of  Huntington  County,  Indiana  (see 
Figure   1)   was   developed   primarily   by   interpretation  of  1937 

aerial  photographs  using  accepted   principles  of  observation   and 

* 
deductive  reasoning  (1)  .  A  photomosaic  of  the  county  was  assem- 
bled and  land  form  -  parent  material  associations  were  delineated 
by  stereoscopic  inspection.  Available  literature,  particularly 
the  Soil  Conservation  Service  (SCS)  publication  "Soil  Survey  of 
Huntington  County"  (2),  and  topographic,  drainage,  bedrock  and 
glacial  maps  as  well  as  roadway  soil  survey  borehole  data  were 
referred  to  while  making  soil  boundary  adjustments  on  the  photo- 
mosaic.  The  scale  of  the  aerial  photographs  used  in  this  pro- 
ject, which  were  purchased  from  the  United  States  Department  of 
Agriculture,  was  approximately  1:20,000.  A  photomosaic  of  Hunt- 
ington County  is  shown  in  Figure  2. 

A  one-day  field  trip  was  taken  to  the  county  to  check  soil 
boundaries,  correlate  surface  soil  textures  with  airphoto  pat- 
terns observed  in  the  laboratory  and  resolve  ambiguous  details. 
Soil  boundaries  were  modified  as  necessary  according  to  observa- 
tions made  and  soil  samples  examined  in  the  field.  The  soil  sam- 
ples taken  extended  to  a  depth  of  approximately  3.5  feet  and  were 
used   to   determine   the   nature   of   the   surface   and   subsoils 


*  Note:   Numbers  in  parenthesis  footnote  references. 
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Figure      I    Map   of  Indiana   Showing  Location  of 
Huntington  County 
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Figure     2.    I  938  Photomosaic  of  Huntington  County,  Indiana 
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developed  over  the  various  parent  materials  in  Huntington  County. 
The  information  obtained  from  the  hand-sampling  was  used  with 
roadway  and  agricultural  soil  survey  data  in  the  development  of 
general  land  form  -  parent  material  association  soil  profiles 
shown  on  the  left-hand  side  of  the  engineering  soils  map. 


The  Engineering  Soils  Map  of  Huntington  County,  Indiana 
represents  part  of  a  comprehensive,  county  by  county,  engineering 
soil  survey  of  the  State  of  Indiana  using  a  standard  set  of  sym- 
bols developed  by  the  Airphoto  Interpretation  Laboratory,  School 
of  Civil  Engineering,  Purdue  University.  A  primary  objective  of 
the  mapping  project  was  to  develop  a  survey  whereby  all  soil 
boundaries  and  land  form  -  parent  material  associations  corre- 
lated across  county  lines.  In  the  process  of  airphoto  interpreta- 
tion, some  subjective  disagreement  may  occur  as  to  the  nature  of 
a  given  soil  unit  and  the  location  of  its  boundaries.  Where  the 
interpretations  of  this  author  differed  from  those  of  authors  of 
adjacent  counties,  every  effort  was  made  to  determine  the  land 
form  pattern  percieved  by  the  other  author  and  integrate  the 
given  soil  unit  into  the  soil  boundary  pattern  of  Huntington 
County.  In  some  instances,  soil  boundaries  were  terminated  rather 
abruptly,  very  near  to  the  Huntington  County  line.  Some  of  the 
anomalous  areas  were  controversial  due  to  a  lack  of  adequate 
relief  (ie.  ,  less  than  five  feet)  on  which  to  base  a  judgement 
for  boundary  placement  by  stereoscopic  inspection.  Other  disputed 
areas  resulted  from  differences  in  mapping  detail  between  Hunt- 
ington and  adjacent  counties. 
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The  text  of  this  report  supplements  the  engineering  soils 
map  and  includes  a  general  description  of  the  study  area  as  well 
as  more  detailed  information  about  the  various  land  form  -  parent 
material  associations  found  in  Huntington  County.  The  map  itself 
shows  the  land  form  -  parent  material  areas,  surface  soil  tex- 
tures and  generalized  soil  profiles.  Available  roadway  soil  sur- 
vey data  for  the  numbered  boreholes  shown  on  the  map  and  the 
engineering  properties,  characteristics,  and  suitability  of  the 
pedalogical  soil  series  mentioned  with  regard  to  the  various  land 
form  -  parent  material  associations  are  given  in  appendices  in 
the  back  of  this  report.  Information  contained  in  the  appendices 
includes  the  following: 

1.  Appendix  A- 1 ,  Estimated  Engineering  Properties 

2.  Appendix  A-2,  Physical  and  Chemical  Soil  Properties 

3.  Appendix  A-3,  Soil  and  Water  Features 

4.  Appendix  A-4,  Construction  Materials 


5.   Appendix  A-5,  Building  Site  Development 


6.   Appendix  A-6,  Sanitary  Facilities 


7.   Appendix  A- 7 ,  Water  Management 


8.   Appendix  A-8,  Recreational  Development 
All  of  the  material  in  Appendix  A  was  taken  directly  from  the  SCS 
Soil  Survey  of  Huntington  County  (2). 
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DESCRIPTION  OF  THE  AREA 
Gene  ral 

Huntington  County  is  located  in  the  northeast  part  of  the 
State  of  Indiana  and  has  an  approximate  area  of  390  square  miles, 
or  249,600  acres  (2).  Huntington  County  is  bordered  to  the  north 
by  Whitley  County,  to  the  east  by  Allen  and  Wells  Counties,  to 
the  south  by  Wells  and  Grant  Counties  and  to  the  west  by  Wabash 
County.  The  City  of  Huntington,  located  in  the  north-central 
part  of  the  county  near  the  junction  of  the  Wabash  and  Little 
Wabash  Rivers,  approximately  85  miles  northeast  of  Indianapolis, 
is  the  seat  of  county  government. 

Huntington  County  had  a  total  population  of  35,596  in  1980 
of  which  20,687  lived  in  cities  and  towns,  while  14,909  lived  in 
rural  areas  (3).  Table  1  lists  the  population  of  the  major 
cities  and  towns  in  Huntington  County. 


Table  1.   1980  Population  of  Cities  and  Towns  in 
Huntington  County,  Indiana  (3). 


City/Town 


Population 


Andrews 

1  ,243 

Hunt  ingt on 

16,202 

Markle  +  (Wells 

Co.) 

975 

Mt.  Etna 

122 

Roanoke 

891 

Warren 

1  ,254 

Population  increased  by  less  than  1,000  over  the  1970  figure   for 
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Huntington  County. 

Huntington  County  is  served  by  State,  Federal,  and  Inter- 
state highways.  Interstate  69  cuts  across  the  southeast  part  of 
the  county,  turning  northward  near  Markle  before  crossing  the 
Wells  County  line  east  of  the  City  of  Huntington.  U.S.  Highway 
24  extends  northeastward  to  Fort  Wayne  and  westward  to  Wabash 
from  the  City  of  Huntington.  U.S.  224  extends  southeast  from  the 
city  into  Wells  County.  State  highways  include  S.R.  3,  9,  105 
and  221  in  the  north-south  direction  and  S.R.  16,  24,  114  and  218 
in  the  east-west  direction.  S.R.  37  extends  diagonally  across 
the  county  (via  S.R.  9  and  U.S.  24)  from  the  southwest  to  the 
northeast  corner  of  the  county  while  S.R.  5  passes  through  the 
City  of  Huntington  in  a  northwest-southeast  direction. 

Railroads  provide  freight  service  from  the  City  of  Hunting- 
ton to  Chicago  and  Fort  Wayne  and  to  neighboring  Wabash  and  Wells 
counties  and  points  beyond  (2).  The  city  has  no  rail  passenger 
transportation.  The  Huntington  County  municipal  airport  is 
located  about  two  miles  southeast  of  the  city  and  provides  for 
limited  commuter  and  private  flights. 


Approximately  159,059  acres  were  in  cropland  in  Huntington 
County  in  1974,  down  6.3  percent  from  1969  (2).  Urban  land  con- 
tinued to  increase  at  the  expense  of  cropland,  particularly 
around  the  city  of  Huntington  and  toward  the  northeast  part  of 
the  county  along  the  U.S.  24  corridor  to  Fort  Wayne.  Roughly 
seven  percent  of  the  county  was  in  woodland  in  1974. 


Ground  water  provides  the  primary  source  of  potable  water  in 
Huntington  County  (2).  Drinking  water  is  supplied  by  eight  deep 
wells  for  the  City  of  Huntington  and  is  supplemented  by  water 
from  the  Wabash  River  for  some  industrial  and  municipal  purposes. 
The  flood  control  Huntington  Reservoir,  located  on  the  Wabash 
River  about  three  miles  southeast  of  the  county  seat,  and  the 
Salamonie  Reservoir,  which  crosses  the  Wabash  County  line  in  the 
Salamonie  River  Valley,  serves  as  recreational  areas  for  the 
county  populace. 

Climate 

Huntington  County  is  located  in  a  region  of  temperate  cli- 
mate in  the  North  American  mid-continent.  The  area  experiences 
invigorating  weather  with  occasional  extreme  fluctuations  in  tem- 
perature on  a  daily  basis  and  a  wide  range  of  temperatures  sea- 
sonally. Weather  fronts,  associated  with  passing  pressure  sys- 
tems, bring  rapid  temperature  changes  and  the  potential  for 
severe  weather  including  high  winds,  heavy  snowfall,  thunder- 
storms, hail,  and  heavy  rainfall,  depending  on  the  time  of  year. 
Atmospheric  changes  are  most  dramatic  during  the  spring  and  least 
so  during  late  summer  and  early  fall. 


Temperature  extremes  included  a  record  high   of   110    F   in 

o  * 

July,  1936  and  a  record  low  of  -20   F  in  January,  1936   (4).   The 

highest   mean   daily   maximum   temperature  of  86.8   F  occurred  in 

July,  the  hottest  month  of  the  year,  while  the  lowest  mean   daily 


*    Note:       records    refer    to    the    period    1934-1963. 
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minimum  of  18.2  F  occurred  during  the  month  of  January.  January 
had  a  monthly  mean  temperature  of  26.3  F  and  July  experienced  a 
monthly  mean  temperature  of  74.2  F.  The  thermometer  registered 
90  F  or  higher  an  average  of  27  days  and  remained  below  freezing 
about  38  days  per  year.  The  temperature  dropped  below  0°  F  about 
seven  times  per  year. 

Precipitation  is  distributed  fairly  evenly  throughout  the 
year,  with  the  spring  and  early  summer  receiving  somewhat  more 
than  the  rest  of  the  year.  A  high  monthly  mean  of  4.21  inches 
fell  in  June  while  a  monthly  minimum  of  2.06  inches  fell  in 
December.  A  record  5.07  inches  of  rain  fell  on  a  June  day  in 
1959.  An  average  of  25  inches  of  snow  fell  per  year,  most  of  it 
coming  during  the  period  December  through  March  (5).  Total 
yearly  precipitation  amounts  to  about  22  inches. 

Severe  weather,  commonly  associated   with  frontal   systems, 

includes   thunderstorms   which  occur  primarily  between  the  months 

of  April  and  October,  and  a  rare  tornado  which  is  most  likely   to 

occur  in  the  spring  of  the  year  when  the  atmosphere  is  most 
active. 


Climatic  data  for  Huntington  County  is  summarized   in   Table 


2. 


UTTTUOE      40°    53'    N. 
IONGITUDI      85°   30'   W. 
ELtV.  IOBOUNDI      802    Ft . 
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Table     2.   Climatological   Summary  (4) 
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5 

* 

0 

5 

0 

Oct. 

Nov. 

49.7 

31.7 

40.7 

81 

1950 

-5 

1950 

732 

2.67 

2.99 

1936 

2.8 

12.5 

1950 

7.0 

1950 

6 

0 

2 

17 

• 

Kov. 

Dec. 

36.8 

21.4 

29.1 

68 

1951 

-15 

1951 

1082 

2.06 

1.64 

1936 

6.4 

16.0 

1950 

5.1 

1960 

5 

0 

11 

26 

2 

Dec. 

July 

Jan. 

June 

Jan. 

Feb. 

Yeai 

61. 8 

40.0 

50.9 

110 

1936 

-20 

1936 

5932 

37.02 

5.07 

1959 

28.5 

18.0 

1939 

8.0 

1952 

76 

27 

38 

135 

7 

Y.ii 

(a)    Average  length  of  record,  years. 

T    Trace,  an  amount  too  small  to  measure. 
**     Base   65CF 


+     Also  on  earlier   dates,    ©oaths,   or    years. 
*     Less  than  one  half. 


CLIMATE  OF  HUNTINGTON,  INDIANA 


Huntington,  located  in  Huntington  County  in  Northeast  Indiana,  has  an 
invigorating  climate  because  of  the  frequent  changes  of  the  weath- 
er. Pleasant,  cloudless  days  are  interspersed  with  some  rainy 
days  throughout  the  year.   Monsoon  rains  are  unknown  but  rainfall 
Is  usually  adequate  In  all  seasons  favoring  s  diversified  agri- 
culture.  In  the  summer  when  moisture  utilization  Is  high,  s  dry 
month  of  below  normal  rainfall  affects  lawns,  pastures,  and  crops. 

Weather  changes  every  few  days  come  from  the  passing  of  weather 
fronts  and  asaoclated  centers  of  low  and  high  air  pressure.  In 
general,  a  high  brings  lower  temperatures,  lower  humidity  and 
sunny  days.  An  approaching  low  brings  increasing  temperatures, 
increasing  southerly  wind,  higher  humidity,  and  commencement  of 
rain  or  showers.  This  activity  is  greatest  in  the  spring  and 
least  In  late  summer  and  early  fall. 

Precipl tation  Is  rather  evenly  distributed  throughout  the  year, 
a  happy  contrast  to  some  areas  of  the  United  States  that  have  a 
"dry  season"  and  require  Irrigation  to  maintain  green  vegetation. 
The  .table  of  monthly  rainfall  for  past  years  In  this  report  shows 
the  variation  of  rainfall  that  may  be  expected.   There  Is  a  tend- 
ency for  spring  and  early  summer  rains  to. exceed  winter  precipi- 
tation. The  spring  rains  are  very  reliable  Insuring  near  maximum 
soil  moisture  going  into  summer  when  evaporation  losses  exceed 
rainfall  and  dry  soils  become  more  probable.   A  severe  drought 
has  never  been  experienced.  About  one-third  of  the  annual  rain- 
fall flows  Into  streams  and  out  of  the  area.   Future  needs  may 
require  conservation  of  this  water. 

The  probability  for  unusually  heavy  rains  in  Just  a  few  hours  Is 

Indicated  by  a  weather  study  of  the  area: 

Frequency  in  100  years     Rain  In  1  hour     6  hours     12  hours 
4  2.1  3.2         3.7 

10  1.7  2.8         3.2 

20  1.5  2.4        2.8 

Snowfal 1  has  varied  reception.   None  occurs  in  the  summer.   Some 
winters  have  much  snow  and  others  have  very  little.   An  occasion- 
al snow  storm  may  hamper  travel  and-clog  roads  but  at  the  same 
time  the  snow  blanket  protects  winter  grains  from  the  very  cold 
air  that  invariably  follows.  Heaviest  snow  storms  are  those  out 
of  the  southwest.   As  they  swirl  northeastward,  abundant  mois- 
ture flows  in  from  the  Gulf  of  Mexico.   A  storm  out  of  the  north- 
west, with  an  inward  flow  of  colder,  drier  air,  leaves  less  snow. 
Some  mid-winters  are  thus  cold  but  snowfall  Is  normal  or  less. 


Relative  humi dl ty  Is  not  measured  at  this  station  but  estimates 
are  possible  from  the  climatology  of  the  area.   Relative  humtd- 
lty  varies  on  sunny  sunder  days  from  a  percent  in  the  -G'»  in  the 
early  afternoon  to  the  90's  about  sunrise.   Relative  humidity 
rises  and  falls  much  as  temperature  does  during  a  typical  day 
but  the  highest  percent  usually  occurs  with  the  siniaum  tempera- 
ture and  the  lowest  percent  with  the  maximum  temperature.   A  cold 
front  la  next  in  importance  in  changing  relative  humidity  down- 
ward. 

Winds  blow  most  frequently  from  the  southwest,  however,  in  one 
or  two  of  the  winter  months,  prevailing  winds  are  northwest. 
Damaging  winds  have  three  sources.   In  the  order  of  diminishing 
area  coverage  but  increasing  intensity,  they  are:  lows  passing 
through  the  region,  thunders  tones,  and  tornadoes.  Only  10  torna- 
does have  been  reported  in  the  County  since  1916.   Very  few  were 
of  sufficient  size  to  injure  people  and  property.   Thunderstorr-s , 
Including  Incidences  of  lightning  and  thunder,  occur  about  Lb   days 
of  the  year.   Most  of  these  occur  in  the  spring  and  early  summer. 
They  are  seldom  so  severe  as  to  cause  loss  of  life,  property, 
or  crops.   Death  dealing  smog  or  fog  is  unknown. 

Heating  degree  days  in  the  above  table  provide  a  comparative  num- 
ber for  calculating  heating  requl  reagents  between  different  places 
and  different  times.  Fuel  consumption  for  heating  is  proportion- 
al to  degree  day  totals,  so  a  month  with  twice  the  heating  degree 
days  of  another  month  requires  twice  as  much  fuel  for  heating. 
Degree  days  for  a  single  day  are  obtained  by  subtracting  the  seen 
temperature  from  65  degrees. 

The  growi n^  season  ^defined  here  as  Lhe  njeber  of  days  between 
the  last  spring  and  first  fall  temperature  of  32e)  averages  155 
days  in  length.   The  season  is  176  days  or  more  In  101  of  the 
years,  166  days  or  more  In  251  of  the  years,  less  than  144  days 
in  251  of  the  years,  and  less  than  134  days  In  10X  of  the  years. 

Many  days  of  the  year  are  nearly  Ideal  in  temperature.  A  few 
days,  in  the  summer  when  teroeratures  exceed  90,  or  decline  below 
zero  in  the  winter,  tend  to  obscure  this  fact.  The  fall  season 
is  considered  by  many  as  the  best  time  of  year  for  outdoor  act- 
ivities.  Spring  is  also  a  favorite  season  but  actually  this 
season  has  more  days  of  rim  and  thunderstorm*.   In  the  fall  the 
atmosphere  In  total  seen*   rvrt   quiet.  Air  and  soil  temperatures 
are  nearer  in  agreement  than  any  other  time  of  the  year,  thus, 
convectlve  activity  is  diminished.   Many  days  are  sunny  and  show- 
ers are  less  frequent. 

Lawrence  A.  Schaal 
Weather  Bureau  State  CHctatologist 
Purdue  University,  Agronomy  Department 
Lafayette,  Indiana 
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Physiography 

Huntington  County  is  located  entirely  within  the  Tipton  Till 
Plain  physiographic  region  of  the  State  of  Indiana  (6).  With 
respect  to  North  American  physiography,  it  lies  in  the  Till 
Plains  section  of  the  Central  Lowlands  Province.  A  physiographic 
map  of  Indiana  is  shown  in  Figure  3. 

Topography 

The  topography  of  Huntington  County  is  generally  nearly 
level  to  strongly  sloping  north  of  the  Little  Wabash  River  and 
nearly  level  to  moderately  sloping  in  the  southern  part  of  the 
county.  The  nearly  level  terrain  of  the  till  plain  is  broken  by 
the  Wabash  River,  the  Little  Wabash  River,  and  the  Salamonie 
River  and  their  tributaries  and  by  two  ridge  moraines  which  cross 
the  county.  Local  relief  along  the  three  major  river  valleys  is 
as  much  as  90  feet  (7),  while  relief  in  the  morainic  areas  usu- 
ally does  not  exceed  20  to  25  feet  locally.  Topography  of  the 
ridge  moraines  varies  from  the  more  common  gently  undulating 
swell  and  sag  type  to  the  rolling  relief  of  knob  and  basin  topog- 
raphy in  some  places.  Elevation  reaches  a  maximum  of  912  feet 
above  mean  sea  level  in  the  northwest  corner  of  the  county  (2). 
A  minimum  elevation  of  660  feet  is  located  where  the  Wabash  River 
exits  the  county  at  the  Wabash  county  line. 


The  most  prominent  topographic  feature  of  Huntington   county 
is   the  broad,  relatively  flat  valley  of  the  Little  Wabash  River, 
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sometimes  referred  to  as  the  Maumee  Sluiceway,  through  which 
large  volumes  of  meltwater  once  flowed.  The  present-day  Wabash 
River  follows  the  courses  of  the  sluiceway  westward  from  its  jun- 
ture  with  the  Little  Wabash  about  2.5  miles  west  of  the  City  of 
Huntington.  A  topographic  map  of  Huntington  County  is  shown  in 
Figure  4. 

Drainage 

Huntington  County  lies  entirely  in  the  Wabash  River  Drainage 
basin  of  Indiana  (5).  The  northeast  part  of  the  county  lies  in 
the  Little  Wabash  River  subdivision,  while  the  southwestern  part 
is  drained  by  the  Salamonie  River  Subdivision.  A  small  area  in 
the  northwest  corner  of  the  county  lies  in  the  Eel  River  subdivi- 
sion of  the  Wabash  River  drainage  basin.  The  remainder  of  the 
county  drains  directly  into  the  Wabash  River. 


The  Little  Wabash  River  is  an  underfit  (narrow  relative  to 
width  of  valley)  stream  which  flows  through  a  wide  glacial  melt- 
water  channel.  Its  course  was  dredged  in  many  places  northeast 
of  Mardenis  to  improve  sluggish  drainage  and  was  confined  by 
shallow  limestone  bedrock  further  on  before  joining  the  Wabash 
River  west  of  the  City  of  Huntington.  The  Salamonie  River  is 
somewhat  entrenched  and  exhibits  several  large  meanders  east  of 
Mt  .  Etna.  The  Little  Wabash  and  Salamonie  Rivers  flow  through 
rather  deep  (up  to  90  feet),  well  established  valleys  whereas  the 
Wabash  River  flows  through  a  relatively  shallow  (less  than  50 
feet  deep),  though  well  defined  valley  before   entering   the   old 
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Figure    4.  Topographic  Map  of  Huntington  County,  Indiana  (15) 
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meltwater  channel.  Shallow  limestone  bedrock  encountered  In 
places  by  these  rivers  apparently  imposed  little  control  on  the 
stream  courses,  however,  rates  of  erosion  and  depositional  pat- 
terns were  definitely  modified  to  some  degree. 

Numerous  local  watershed  divides  are  more  or  less  defined  by 
ridge  moraines  that  pass  through  Huntington  County,  disrupting  a 
generally  dendritic  regional  pattern  of  drainage  which  is  shown 
in  Figure  5.  The  flow  of  several  streams  including  Loon,  Pony, 
and  Clear  Creeks  appears  to  be  deflected  or  directed  to  some 
extent  in  places  by  the  ridge  moraines.  Loon  Creek  flows  nearly 
parallel  to  the  Wabash  River  for  over  ten  miles  before  joining  it 
due  in  part  to  a  narrow,  roughly  east-west  trending  band  of  ridge 
moraine.  Tributaries  of  the  major  streams  flowing  from  areas  of 
ridge  moraine  in  the  county  are  commonly  shorter  and  more 
numerous  than  those  from  other  areas  due  primarily  to  the  more 
steeply  sloping  terrain. 


The  meanders  along  the  Salamonie  River  are  apparently  due  in 
part  to  the  presence  of  a  small  patch  of  ridge  moraine  lodged 
between  the  river  and  Majenica  Creek.  The  ridge  moraine 
apparently  impeded  the  river's  flow  to  the  Wabash  River  and,  in 
effect,  backed  it  up.  Tributaries  of  the  Salamonie  River  as  it 
enters  Huntington  County  are  closely  spaced  and  nearly  parallel, 
taking  on  an  almost  trellis-like  pattern  of  drainage.  Drainage 
in  the  ground  moraine  is  generally  sluggish  and  dendritic  while 
that  in  areas  of  knob  and  basin  topography  within  the  ridge 
moraines   is   often  sluggish  and  somewhat  deranged.   Streams  were 
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Figure     5.  Drainage  Map  of  Huntington  County(5) 


-  18  - 

dredged  and  trenches  excavated  in  order  to  improve  drainage  in 
these  areas  and  on  the  broad,  flat  Maumee  River  sluiceway  valley 
f loor  as  well . 

No  natural  lakes  are  found  in  Huntington  County,  however, 
both  natural  and  man-made  ponds  are  numerous  (5).  As  previously 
stated,  two  flood  control  reservoirs  are  located  in  Huntington 
County;  the  Salamonie  Reservoir  on  the  Salamonie  River  and  Hunt- 
ington Reservoir  on  the  Wabash  River. 

Glacial  Geology 

The  surficial  glacial  geology  of  Huntington  County,  Indiana 
consists  of  till  and  meltwater  deposits  of  Wisconsinan  age. 
Deposits  of  Wisconsinan  age  overlie  any  materials  of  Illinoian 
and  Kansan  age  that  may  be  present  as  well  as  those  of  any  ear- 
lier glacial  episodes.  Wisconsinan  age  deposits  include  ridge 
and  ground  moraine,  outwash  and  sluiceway  sands  and  gravels, 
shallow  or  slackwater  lacustrine  deposits  and  some  small,  iso- 
lated patches  of  eolian  sands  north  of  the  Little  Wabash  meltwa- 
ter channel.  The  only  surficial  materials  not  of  Wisconsinan  age 
are  recent  alluvial  and  organic  deposits  as  well  as  some  shallow 
or  slackwater  lacustrine  sediments.  Silurian  age  limestone 
bedrock  outcrops  along  the  Wabash,  Little  Wabash,  and  Salamonie 
Rivers,  and  Rock  Creek  (8). 


The  Salamonie  moraine  (named  after  the  river),  passes   in   a 
discontinuous,  somewhat  arc-like  fashion  from  the  northwestern  to 
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the  southeastern  parts  of  Huntington  County  while  the  Missis- 
sinewa  moraine  crosses  the  northwest  and  southwest  corners  of  the 
County  (6).  Both  moraines  were  formed  by  the  Erie  Lobe  of  the 
Wisconsinan  ice  sheet  (7).  The  ridge  moraines  are  generally  more 
rugged  and  are  somewhat  coarser  in  texture  then  the  surrounding, 
relatively  flat  and  featureless  ground  moraine.  The  Salamonie 
moraine  is  one  of  the  least  well  defined  ridge  moraines  formed  by 
the  Erie  lobe  in  Indiana,  however,  relief  of  20  to  30  feet  is  not 
uncommon  near  the  Whitley  county  line. 


Drift  thickness  in  Huntington  county  (see  Figure  6)  ranges 
from  less  than  one  foot  where  bedrock  outcrops  along  the  major 
river  valleys  to  more  than  400  feet  in  the  southwest  part  of  the 
county  along  the  Grant  County  line.  Unconsolidated  materials  are 
generally  less  than  100  to  150  feet  thick  and  limestone  bedrock 
is  less  than  10  to  20  feet  from  the  surface  in  several  places 
based  on  roadway  borehole  logs  and  other  information  (9).  The 
till  is  composed  primarily  of  unsorted  clay,  sand,  and  silt  with 
lesser  amounts  of  gravel  and  cobble  and  boulder-sized  rock  frag- 
ments. Thick  lenses  of  sand  and  gravel  are  incorporated  in  the 
till  and  are  most  common  between  the  deposits  of  the  earlier 
Tazewell  and  later  Cary  sub-ages  of  the  Wisconsinan  glacial 
period.  Most  of  the  tills  at  the  surface  in  Huntington  County 
are  deposits  of  the  Cary  sub-age,  although  Tazewell  age  till  is 
exposed  along  several  bluffs  of  tributary  streams  to  the 
Salamonie  River  near  the  Wabash  County  line  (10).  The  thickest 
drift,  located  along  the  southern  county  line,  is  associated  with 
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Figure  6.    Unconsolidated    Materials  Thickness  Map  of 
Huntington    County,  Indiana  (9) 
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a  tributary  of  the  preglacial  Teays  bedrock  river  valley  (5). 

The  most  distinctive  glacial  feature  in  the  county  is  the 
previously  mentioned  meltwater  channel  associated  with  the 
present  course  of  the  Little  Wabash  River  and  the  Wabash  River. 
The  channel  sweeps  in  an  arc  from  the  northeast  corner  of  the 
county  southwestward,  passing  through  the  City  of  Huntington  and 
exits  the  county  about  half  way  up  the  western  county  line  where 
the  Wabash  River  follows  it  to  the  Ohio  River.  Sometimes 
referred  to  as  the  Wabash  or  Maumee  Sluiceway  (10),  the  channel 
is  up  to  two  and  one-half  miles  wide,  in  some  places,  and  local 
relief  along  the  channel  wall  of  as  much  as  80  to  90  feet  is  not 
uncommon  (5).  The  valley  of  the  Wabash  River  upstream  from  its 
juncture  with  the  Little  Wabash  River  is  thought  to  have  been 
eroded  primarily  by  the  Wabash  River  itself  and  is,  in  contrast, 
rarely  more  than  one  half  of  a  mile  in  width  and  local  relief  is 
not  more  than  50  feet  along  the  valley  wall. 


The  geologic  history  of  the  Wabash  meltwater  channel  is 
rather  complex  and  unique.  The  valley  contains  three  well 
defined  levels:  an  upper  or  Mississinewa  terrace;  a  lower  terrace 
called  the  Maumee  terrace,  and  the  lowest  level  which  is  the 
flood  plain  of  recent  age  (10).  The  upper  Mississinewa  terrace 
was  formed  by  sand  and  gravel-bearing  meltwater  during  the  late 
Tazewell  and  early  Cary  Wisconsinan  glacial  sub-ages.  The  lower 
Maumee  terrace  was  carved  out  of  the  earlier  Mississinewa  outwash 
materials  by  the  flood  waters  that  escaped  from  glacial  lake  Mau- 
mee  when  it  topped  the  ridge  moraine  dam  that  contributed  to  its 
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formation  near  the  City  of  Fort  Wayne.  The  lowest  or  flood  plain 
level  was  eroded  in  recent  time  by  the  post-glacial  Wabash  and 
Little  Wabash  Rivers.  The  two  terrace  levels  were  distinct  all 
the  way  to  the  mouth  of  the  Wabash  River  (11). 

The  meltwaters  of  the  Maumee  or  Wabash  sluiceway  eroded   the 
overlying   drift   and   cut  a  channel  into  the  underlying  Silurian 
age  limestone/dolomite  bedrock  as  much  as  15  to  20  feet   in   some 
places   (12).   The  same  sort  of  situation  occurred  along  the  much 
smaller  Salamonie  sluiceway,  only  to  a   much   less   extent.    The 
flood  and  meltwaters  of  the  so-called  Wabash  sluiceway  apparently 
scoured  the  valley  floor  to  a   somewhat   deeper   depth   from   the 
northeast  corner  of  the  county  to  about  three  miles  east  of  Hunt- 
ington  near   Mardenis   where   rapid   erosion   was    impeded    by 
limestone/dolomite    bedrock.    When   the   flood   and   meltwaters 
abated,  water  apparently  backed  up   behind   the   slightly   higher 
bedrock   valley   floor   forming   a   shallow  or  slackwater  lake  in 
which  lacustrine  silts  and  clays  were  deposited  over  any  underly- 
ing  glacio-f luvial   sands   and   gravels.   This  interpretation  is 
strictly  the  author's  and  is  based  on  information   obtained   from 
the  SCS  Soil  Survey  of  Huntington  County  (2)  and  roadway  borehole 
information  as  well  as  information  obtained  from  other  sources  of 
literature  during  previous  studies. 

Bedrock  Geology 


Huntington  County,  Indiana  is  underlain  primarily  by   shale, 
limestone,   and  dolomite  bedrock,  of  Silurian  age  (7).   Ordovician 
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age  limestone  and  shale  is  found  at  the  bedrock  surface  in  a 
deep,  preglacial  Teays  River  tributary  valley  in  the  southwest 
part  of  the  county  (see  Figure  7).  Sandstone  and  limestone  of 
Devonian  age  lies  beneath  the  northern  county  line. 

Huntington  County  is  located  in  the  Bluffton  Plain  bedrock, 
physiographic  unit  of  Indiana  as  shown  in  Figure  8  (13).  The 
Bluffton  Plain  exhibits  topography  typical  of  a  well  dissected 
peneplain  (see  Figure  9)  with  intervalley  bedrock,  surface  eleva- 
tion of  about  700  to  800  feet  above  mean  sea  level.  Beds  dip 
regionally  less  than  five  degrees  to  the  north  away  from  the  Cin- 
cinnati Arch  (7).  Bedrock  structure,  as  defined  by  the  surface 
of  the  Trenton  Formation,  is  shown  in  Figure  10. 

Limestone  and  dolomite  are  exposed  at  the  surface  in 
numerous  places  in  the  Wabash  River  and  Little  Wabash  River  val- 
leys, and  in  some  places  along  the  valleys  of  the  Salamonie  River 
and  Rock  Creek  (7)  (12).  A  limestone  bench  is  found  near  the 
surface  about  one  mile  southeast  of  the  town  of  Warren  in  Hunt- 
ington County  along  the  Salamonie  river.  The  bench  bears  the 
symbol  of  thin  outwash,  recent  alluvium,  and  residual  soil  over 
shallow  limestone-dolomite  bedrock  on  the  engineering  soils  map 
which  accompanies  this  report.  Limestone  is  exposed  along  the 
Wabash  River  near  the  town  of  Markle  where  a  quarry  is  located  on 
the  tributary  Rock  Creek  about  one  mile  south  of  the  town.  Lime- 
stone first  appears  along  the  Little  Wabash  River  near  the  town 
of  Mardenis  and  is  exposed  nearly  continuously  to  a  point  about 
three   miles   west  of  the  junction  with  the  Wabash  River  where  it 
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LATE  ORDOVICIAN  AGE        EARLY  AND  MIDDLE  DEVONIAN    AGE 

Shale  and  limestone  SILURIAN  AGE  Limestone  and  Sandstone 

Limestone,  dolomite,  and  shale 
M—  base  of  Mississinew 

Shale  Member 
W— base  of  Waldron  Formation 
LC  — base  of  Liston  Creek 
Limestone  Member 


Figure     7.  Geologic  Map  of  Huntington  County  (16) 
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Southern  boundary  ot 
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Figure  8.  Map  Showing  Bedrock  Physiographic  Units  of  »"d«*na 
and  Location  of  Huntington  Co&nty.  SHghtly  Modified 
from  Indiana  Geol.  Survey  Rept.  Prog.  7,  fig.  3  CI  3) 
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Figure    9.  Sedrock  Topofftohy  Map  of 

H»«tin§ton  Cdanty,  Indiana  CI7) 
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Figure     10.  Map  of  Indiana  Showing  RegionalBedrock  Structure 
as  Defhted  by  Sorf«a  of  Trenton  Limestone 
an<l  Location  of  Huntington  County  (7) 
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disappears  again  beneath  about  10  to  15  feet  of  drift.  Limestone 
bedrock  reappears  about  a  mile  or  so  downstream  and  is  exposed 
intermittently  to  the  Wabash  County  line.  Another  quarry  is 
located  about  two  miles  northeast  of  downtown  Huntington. 


The  limestone  exposed  along  the  old  Maumee  Sluiceway  is 
apparently  at  the  crest  of  a  small  anticline  known  as  the  Wabash 
Arch  (14).  Beds  dip  away  to  the  north  and  south  from  the  valley 
at  about  45°.  Erosion  of  the  bedrock  has  occurred  in  on  almost 
breached-anticline  fashion.  Bedding  is  massive  near  the  town  of 
Mardenis,  becoming  thinner  to  about  two  inches  toward  the  Wabash 
County  line.  The  limestone  observed  at  the  surface  close  to  the 
Wabash  County  line  was  highly  fractured  and  deeply  weathered. 

Several  small  bioherm  reefs  called  klintar  (11)  are  exposed 
along  the  Wabash  River  valley  near  the  western  county  line. 
These  reefs  vary  in  size  from  a  few  hundred  acres  to  less  than 
five  acres.  A  small  klint  (singular)  was  encountered  by  the 
author  on  US  24  about  300  yards  west  of  county  road  900  west. 
The  reefs  are  generally  dome-shaped  and  are  composed  of  a  mas- 
sive, uns t rat  if ied,  dolomitic  core  of  s t r omat opor oid ,  coral, 
bryozoan,  and  algae  remains.  The  flank  beds  dip  about  45  to  65 
degrees  near  the  core,  flattening  to  about  three  degrees  some 
distance  away  from  the  center.  The  flank  beds  are  highly  frac- 
tured and  contain  numerous  faults  with  s li ckens ides  .  The  reefs, 
particularly  the  cores,  are  very  resistant  to  erosion  and  were 
consequently  left  exposed  by  the  meltwaters  which  scoured  away 
the   more   easily   eroded   drift   and   the   underlying,   ^softer' 
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limestone  that  surrounds  the  reefs.  Numerous  klintar  are  found 
along  the  Wabash  River  valley  in  neighboring  Wabash  County,  an 
area  recognized  as  the  ^type  location'  of  these  features  by  many 
geologists . 


Shale  benches  were  found  along  the  Wabash  River  in  Wabash 
County  (11),  however,  no  pedalogical  soils  found  in  Huntington 
County  were  supposedly  underlain  by  shale  according   to   the   SCS 

soil  survey  and  no  shale  was  found  exposed  at  the  surface  by  the 
author.  Ward(12)  writes  of  a  dolomitic  shale  exposed  intermit- 
tently along  the  Wabash  River  east  of  the  junction  with  the  Lit- 
tle Wabash  River.  The  author  did  note  an  increase  in  clay  con- 
tent in  the  limestone  or  dolomite  toward  the  Wabash  County  line 
as  evidenced  by  the  thinner  bedding  associated  with  clayey  lam- 
inae observed  in  some  Wabash  River  tributary  valleys. 
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GENERAL  MAPPING  METHOD 


ENGINEERING  SOIL  AREAS 


The  preliminary  steps  of  the  mapping  procedure  included 
assembling  a  photomosaic  of  Huntington  County  and  marking  the 
county  lines  and  section  corners  on  the  mosaic  boards.  Engineer- 
ing soil  map  boundaries  of  adjacent  counties  were  then  located 
along  the  county  lines  and  the  land  form  -  parent  material  asso- 
ciations identified.  The  actual  mapping  began  with  the  flood 
plains  and  proceeded  upstream  from  the  Wabash  County  line.  Map- 
ping progressed  upward  through  the  terrace  deposits  into  the 
upland  areas  of  ridge  and  ground  moraine  and  their  associated 
depressional  and  stream  deposits.  The  soil  boundaries  were  iden- 
tified by  stereoscopic  inspection  of  the  land  forms  and  by  sur- 
face soil  texture  as  revealed  by  phototones.  The  soil  boundaries 
were  marked  on  the  mosaic. 


The  second  main  phase  of  the  mapping  procedure  Involved 
grouping  of  the  SCS  pedalogical  soil  series  according  to  land 
form  and  parent  material  and  identifying  these  areas  on  the  agri- 
cultural map  sheets  using  a  color-code.  Preliminary  soil  boun- 
daries on  the  photomosaic  were  then  compared  with  the  boundaries 
on  the  map  sheets  and  modified  as  necessary  after  analytical  re- 
examination of  the  aerial  photographs.  Further  boundary  adjust- 
ments were  made  based  on  information  obtained  in  the  field. 
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Thirdly,  the  soil  boundaries  were  transferred  from  the  pic- 
tures to  a  pencil-copy  base  map  using  a  mechanical  reducing  dev- 
ice. The  scale  was  reduced  from  approximately  three  inches  to 
the  mile  on  the  photos  to  one  inch  to  the  mile  on  the  base  map. 
The  land  form  -  parent  material  associations  were  identified  on 
the  pencil  base  map  using  a  color  and  symbol  code. 

The  final  phase  of  the  mapping  procedure  was  the  drafting  of 
the  master  copy.  The  engineering  soil  boundaries  were  traced 
from  the  pencil  copy  in  ink  onto  the  master  copy  by  a  draftsper- 
son.  The  land  forms  were  then  identified  on  the  master  copy 
using  the  standard  set  of  symbols  developed  for  the  mapping  pro- 
ject. Surface  soil  texture,  (ie.,  relative  composition  of  sand, 
silt,  clay,  etc.),  was  then  superimposed  on  the  land  form  - 
parent  material  associations  using  the  symbols  shown  in  the  map's 
legend.  General  soil  profiles  of  the  engineering  soils  in  Hunt- 
ington County  are  shown  on  the  left-hand  side  of  the  engineering 
soils  map . 

The  following  discussion  is  a  brief  explanation  of  the  land 
form  -  parent  material  areas  delineated  on  the  preliminary 
engineering  soil  map  and  the  engineering  characteristics  of  the 
soils  associated  with  the  topographic  forms  within  the  areas. 

Glacial  Till  Deposits 


Ridge  Moraine 

Parts  of  the   Salamonie   and   Mississinewa   ridge   moraines, 
formed   by   the  Erie  Lobe  of  the  Wisconsinan  ice  sheet,  are  found 
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in  Huntington  County.   These  moraines  generally  coincide  with  the 
local  watershed  divides  and  for  the  most  part  are  gently  rolling, 
not  exhibiting  the  characteristic   rugged   topography   associated 
with   ridge   moraines.   There  are  areas  in  the  north-central  part 
of  the  county  and  south  of  a  narrow,  generally  east-west  trending 
band   of   the  Salamonie  moraine  in  the  central  part  of  the  county 
where  the  terrain  more  closely  resembles  the  hummocky   topography 
typical   of   many  ridge  moraines.   Small  areas  of  knob  and  basin- 
like topography  where  relief  may  exceed  40  feet  locally  are  found 
in   these   locations,   and   deposits   of   peat   and  muck  are  more 
numerous  than   elsewhere.    Relatively   coarser   textured   knolls 
(i.e.,   more   sand)  are  more  common  in  the  ridge  moraines  than  in 
the  ground  moraine  as  evidenced  in  the  field,  however,   there   is 
no   apparent   relationship   between   the  distribution  of  probable 
kames  and  the  ridge  and  ground  moraine,  nor   is   there   any   such 
relationship   with   deposits   of  peat  and  muck  and  highly  organic 
topsoil,  with  the  exception  of   the   two   areas   previously   men- 
tioned.   Local  relief  is  generally  on  the  order  of  20  to  30  feet 
in  the  ridge  moraines  in  Huntington  County,  Indiana. 


The  same  soil  series  developed  on  both  the  ground  and  ridge 
moraine  in  Huntington  County,  however,  the  distribution  of  these 
soils  between  the  two  land  forms  shows  a  marked  contrast  which  is 
attributed  primarily  to  general  differences  in  topography  rather 
than  a  substantial  variance  in  parent  material  (18).  The  Blount 
and  Pewamo  soil  series  by  far  account  for  the  greatest  areal 
extent  of  the  land  surface  in  both  the  ridge  and  ground   moraine, 
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the  former  occupying  elevated  positions  in  the  terrain  and  the 
latter  the  lower-lying  areas  (2).  The  Pewamo  soil  series  is  more 
extensive  in  the  ground  moraine  and  soil  areas  are  relatively 
large,  while  soil  areas  in  the  ridge  moraines  are  smaller  and  are 
about  equally  distributed  between  the  Pewamo  series  and  the 
Blount  and  other  soil  series  based  on  the  SCS  soil  map  sheets. 
Other  soils  developed  on  the  ridge  moraines  in  Huntington  County 
include  the  Rawson  Variant  and  Glynwood  series  on  convex  rises 
and  knolls  and  the  Haskins  Variant  and  Morley  series  on  inter- 
mediate positions  (2).  These  soils  are  also  found  in  areas  of 
ground  moraine  but  to  a  much  less  extent,  presumably  due  to  less 
differentiation  of  the  soils  based  on  topography  in  the  nearly 
level  ground  moraine. 


The  soils  developed  on  knolls  and  swells  in  the  ridge 
moraines  in  Huntington  County  include  the  Blount,  Glynwood,  and 
Rawson  Variant  pedalogical  soil  series  (2).  The  Blount  and  Glyn- 
wood series  are  characterized  by  a  silty  loam  (A-4  to  A-6)  sur- 
face soil  which  extends  to  a  depth  of  about  eight  inches. 
Beneath  eight  inches  is  found  a  silty  clay-loam  or  clay  loam  (A-4 
to  A-7).  The  Rawson  Variant  soil  series  is  characterized  by  a 
sandy  loam  (A-2  to  A-4)  soil  to  a  depth  of  about  35  inches. 
Beneath  the  sandy  loam  is  found  a  clay  loam  (A-6  to  A-7).  Sam- 
ples taken  in  the  field  from  ridge  moraine  swells  revealed  a 
sandy  surface  soil  which  was  underlain  by  a  silty  clay-loam  type 
soil  at  a  depth  of  about  10  inches  to  about  15  to  25  inches.  A 
silt  loam  soil  was  found  beneath  to  a  depth  of  about   30   inches. 
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This  description  is  only  general  and  is  based  on  hand  examination 
of  a  limited  number  of  field  samples. 

Low-lying  areas  in  the  ridge  moraines  are  usually  connected 
in  a  network  of  sluiceways  and  draws  with  few  isolated  swales. 
The  dominant  soil  series  developed  on  the  lower  topographic  posi- 
tions is  the  Pewamo  as  determined  from  the  SCS  map  sheets.  Iso- 
lated areas  of  the  Patton  ( Pe  variation,  see  Appendix  A- 1 )  and 
Houghton  (organic)  soil  series  are  found  in  the  deeper  depres- 
sions. These  soils  developed  in  deposits  of  shallow-water  lacus- 
trine sediments  and  organic  matter,  discussed  separately  in  the 
text  under  vDepres sional  Deposits'.  The  Haskins  Variant  soil 
series  is  found  in  close  association  with  the  Pewamo  series  and 
was  referred  to  in  the  development  of  the  general  soil  profile 
for  "Low'  areas  in  the  ridge  moraines  shown  on  the  left-hand  side 
of  the  engineering  soils  map  of  Huntington  County. 

The  Pewamo  soil  series  developed  most  widely  in  the  low 
topographic  positions  and  is  characterized  by  a  silty  clay-loam 
(A-6  to  A-7)  soil  with  a  few  pebbles  throughout  the  soil  profile 
(2).  The  Haskins  Variant  series  developed  on  slightly  sloping  (1 
to  4  percent)  ground  adjacent  to  Pewamo  soils  and  is  character- 
ized by  a  fine  sandy  loam  (A-4)  surface  soil  to  a  depth  of  about 
10  inches.  The  surface  soil  is  underlain  by  a  sandy  loam  (A-2-4 
to  A-4),  a  loam  (A-4  to  A-6)  soil,  or  a  silty  clay-loam  (A-6)  to 
a  depth  of  about  31  inches  beneath  which  is  found  a  clay  loam 
(A-6)  with  some  gravel.  The  percent  areal  distribution  of  the 
ridge   moraine   soils   is   given   in   Table   3   along   with    the 
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distribution  of  all  the  soil  types  subsequently  mentioned  with 
regard  to  the  other  land  form  -  parent  material  associations  in 
Huntington  County. 

Ground  Moraine 


The  ground  moraine  in  Huntington  County  is,  for  the  most 
part,  flat  and  featureless,  broken  occasionall  by  stream  courses 
and  sluiceways  and  shallow  depressions  or  low  knolls.  Soil  areas 
are  generally  large  relative  to  those  in  the  ridge  moraine  due  to 
less  soil  differentiation  based  on  topographic  variation  in  the 
ground  moraine.  The  Blount  and  Pewamo  soil  series  dominate  (see 
Table  3)  the  landscape  based  on  the  SCS  map  sheets,  with  lesser 
amounts  of  the  Patton  (Pe)  (See  Addpendix  A- 1 )  series  and  only 
minor  inclusions  of  the  Glynwood,  Rawson  Variant  and  Haskin  Vari- 
ant series.  The  latter  of  those  series  along  with  the  Hennepin 
and  other  soil  series  developed  primarily  in  areas  of  ground 
moraine  associated  with  stream  dissection  where  local  relief  was 
greater.  Ground  moraine  occupies  most  of  the  surface  area  in 
Huntington  County,  followed  by  ridge  moraine. 

The  Blount  soil  series  developed  almost  exclusively  on  the 
swells  in  the  ground  moraine  of  Huntington  County.  This  series 
is  characterized  by  about  eight  inches  of  a  silt  loam  (A-4  to  A- 
6)  surface  soil  which  is  underlain  to  a  depth  of  about  30  inches 
by  a  silty  clay-loam  (A-6  to  A-7)  soil  (2).  Beneath  about  thirty 
inches  is  found  a  clay  loam  (A-6  to  A-7). 
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The  Pewamo  soil  series  is  the  predominant  series  developed 
in  the  swales  and  low-lying  areas  in  the  ground  moraine  in  Hunt- 
ington County.  The  Houghton  (organic)  and  Patton  (lacustrine) 
soil  series  also  developed  in  some  low-lying  areas  in  the  ground 
moraine,  however,  they  are  discussed  under  ^Dep re ss iona 1  Depo- 
sits' and  are  identified  with  unique  symbols  on  the  engineering 
soils  map  that  accompanies  this  report.  The  Pewamo  soil  series 
is  characterized  by  silty  clay-loam  (A-6  to  A-7)  soil  throughout 
the  soil  profile  (2).  Boreholes  82,  85,  87,  92  and  93  in  ground 
moraine  swales  along  1-69  indicate  a  general  soil  profile  con- 
sisting primarily  of  clay,  clay  loams,  and  silty  clay-loams  (A-6 
to  A-7).  Blount  and  Pewamo  soils,  the  primary  constituents  of 
the  ground  and  ridge  moraine  in  Huntington  County,  account  for  a 
combined  67.3  percent  of  the  total  county  surface  area  (2). 
Ridge  and  ground  moraine  cover  more  than  80  percent  of  the  county 
with  the  addition  of  the  Morley,  Haskins  Variant,  and  other  minor 
soil  series  developed  on  the  two  Wisconsinan  age  glacial  land 
forms . 

Glacio-Fluvial  Deposits 

Outwash  Plains  and  Terraces 


Outwash  terraces  are  located  along  the  Wabash  River,  the 
Little  Wabash  River,  and  the  Salamonie  River  and  on  Clear  Creeks 
and  Creek  in  Huntington  County.  These  deposits  are  composed  pri- 
marily of  meltwater  sands  and  gravels  and  occupy  somewhat  higher 
positions  in  the  landscape  than  recent  river  terraces  (ie.,   from 
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about   25   to   50  feet  above  the  present  day  flood  plains).   They 
are  up  to  a  mile  in  width,   as   is   the   case   within   the   large 
meanders   just   southeast   of   the   Salamonie   Reservoir   on   the 
Salamonie  River,  and  are  found  adjacent  to  the  valley  walls  or  on 
circum-navigated   ^islands'   in   some   places.   The  outwash  plain 
deposits  shown  on  the  engineering  soils  map  are   all   located   on 
the   floor  of  the  old  Maumee  sluiceway  above  the  flood  plain  (and 
any  recent  river  terraces)  and  below  the  outwash  terraces  or   the 
valley   wall.    Outwash   plain  deposits  are  composed  primarily  of 
meltwater  sands  and  gravels  and  the  same  pedalogical  soil   series 
developed   on   both   the  plains  and  terraces.   The  outwash  plains 
were,  however,  affected  more  by  recent  stream  erosion   and   allu- 
vial  deposition  due  to  their  lower  position  in  the  landscape  and 
proximity  to  the  flood  plain  of  the  Little  Wabash  River   and   the 
Wabash  River.   Due  to  limited  access  and  time  for  field  sampling, 
some  areas  indicated  as  outwash  terraces  on  the  engineering  soils 
map   are   probably   water-reworked   till  and  vice-versa,  as  these 
deposits  occupy  similar  positions  in  the  terrain.   The  more  level 
and   granular   areas   exhibiting   current   marks  and  infiltration 
basins  on  the  aerial  photographs  were  considered  outwash  terraces 
while   less   level   areas  that  had  a  washed  or  scoured  appearance 
along  the  valley  walls  were  mapped  as  water-reworked  till.    Some 
mapping  dis crepencies  obviously  must  exist. 


Pedological  soil  series  that  developed  on  the  outwash  plains 
and  terraces  include  the  Fox,  Ockley,  Aptakisic,  and  Martins- 
ville.  These  soils  are  generally  characterized  by  a  loam  or  silt 
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loam  (A-4  to  A-6)  surface  soil  that  extends  to  a  depth  of  about 
10  to  15  inches  which  is  underlain  to  a  depth  of  24  to  36  inches 
by  a  loam  or  sandy  loam  (A-2  to  A-6)  or  a  gravelly-sandy  loam 
(A-2  to  A-7)  subsoil  (2).  Beneath  about  36  to  42  inches  is  found 
gravelly  coarse  sand  (A-l  to  A-3)  with  cobbles  and  boulders  or  a 
sandy  loam  (A-2  to  A-4)  with  some  cobbles.  The  Aptakisic  soil 
developed  in  outwash  deposited  by  slow  moving  or  ponded  water  and 
occupies  the  low-lying  positions  in  areas  of  outwash  sediments. 
This  soil  is  less  coarse  in  texture  than  the  others  and  is  gen- 
erally characterized  by  about  nine  inches  of  a  silt  loam  (A-4  to 
A-6)  surface  soil  which  is  underlain  by  a  silty  clay-loam  (A-6  to 
A-7)  subsoil  to  a  depth  of  34  inches.  Beneath  the  subsoil  is 
found  stratified  fine  sandy  loam  (A-2)  or  a  silty  loam  (A-4). 

Gravel  content  below  36  inches  is  as  much  as  58  percent  or 
more  (2).  The  presence  of  numerous  cobble  and  boulder-sized  rock 
fragments  in  the  outwash  parent  material  was  verified  by  roadway 
soil  survey  borehole  logs. 

Kames 


No  definite  kames  and  no  eskers  were  located  in  Huntington 
County  based  on  comparison  of  the  stereos copi cally  determined 
soil  boundaries  on  the  photomosaic  boards  with  the  SCS  soil  map 
sheets  using  the  method  as  discussed  under  "GENERAL  MAPPING 
METHOD'.  The  more  prominent  knolls  in  the  county  were  identified 
on  the  soils  map  as  possible  kames  regardless  of  the  lack  of  cer- 
tainty about  them  because  granular  material  (i.e.,  sandy  silt   or 
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clay  with  some  gravel)  is  still  more  likely  to  be  found  in  these 
hill  forms  than  elsewhere  in  the  till  plain  areas.  The  location 
of  these  prominent,  local  topographic  highs  benefits  the  engineer 
even  if  they  are  only  coarse-textured  till  knobs  and  not  deposits 
of  glacio-f luvial  sand  and  gravel.  The  reader  is  referred  to  the 
general  soil  profile  for  outwash  terraces  on  the  engineering 
soils  map  for  a  general  idea  about  the  composition  of  these 
knolls  Identified  as  possible  kame  land  forms. 

Sluiceways 

Sluiceways  of  both  recent  and  meltwater  origin  are  found  in 
Huntington  County.  Those  of  meltwater  origin  are  primarily 
located  in  areas  of  knob  and  basin  topography,  on  the  outwash 
plains  and  terraces,  and  in  rugged  areas  of  ridge  moraine,  while 
sluiceways  of  recent  age  are  associated  with  the  upper  reaches  of 
stream  valleys,  (ie.,  lower  order  streams),  near  the  watershed 
divides.  The  major  sluiceway  systems  are  associated  with  Pony 
Creek  in  the  northwest  corner  of  the  county,  Loon  and  Majenica 
Creeks  in  the  central  part  of  the  county,  and  Logan  and  Richland 
Creeks  in  the  southwestern  part  of  Huntington  County. 


The  pedalogical  soil  series  developed  in  sluiceways  over 
till  include  the  Pewamo  and  Rensselaer.  The  Rensselaer  series  is 
more  coarse  in  texture  and  formed  primarily  in  the  larger  meltwa- 
ter sluiceways  while  the  Pewamo  soil  developed  most  commonly  over 
sluiceways  of  recent  origin  in  less  coarse  sediments.  The  Pewamo 
soil   series  consists  of  a  silty  clay-loam  (A-6  to  A-7)  with  some 
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pebbles  throughout  the  soil  profile  (2).  The  Rensselaer  series 
is  generally  characterized  by  6  to  10  inches  of  a  loamy  (A-4  to 
A-6)  surface  soil  which  is  underlain  by  10  to  14  inches  of  a  loam 
(A-6  to  A-7)  soil  and  10  to  12  inches  of  a  clay  loam  (A-6  to  A- 7 ) 
subsoil  to  a  depth  of  about  36  inches.  From  36  to  about  45 
inches  is  found  a  loamy  (A-6)  soil  which  is  underlain  by  a  loam 
soil  (A-2  to  A-4)  with  lenses  of  sand.  The  Rensselaer  and  Mar- 
tinsville soil  serices  are  the  primary  soils  developed  in  sluice- 
ways on  terraces  and  on  outwash  and  lacustrine  plain  deposits  in 
the  Maumee  Sluiceway  in  Huntington  County.  A  profile  for  sluice- 
ways over  alluvial  plains  is  shown  on  the  left-hand  side  of  the 
engineering  soils  map  that  accompanies  this  report. 

Recent  Fluvial  Deposits 
Flood  Plains 


Flood  plain  deposits  consist  of  stratified  alluvial  sedi- 
ments of  recent  age  and  are  found  along  the  Salamonie,  Wabash, 
and  Little  Wabash  Rivers  and  their  major  tributaries,  particu- 
larly Silver,  Clear,  Loon,  and  Richland  Creeks  in  Huntington 
County.  The  flood  plains  range  in  width  from  nearly  half  a  mile 
in  some  places  on  the  three  principal  rivers  to  a  few  hundred 
feet  at  points  on  some  of  their  smaller  tributaries.  The  flood 
plain  of  the  Little  Wabash  River  narrows  to  virtually  the  immedi- 
ate course  of  the  stream  in  the  limestone  area  around  the  City  of 
Huntington.  A  similar  condition  exists  along  the  Wabash  River 
near  Markle  and  at  places  along  the  Salamonie  River. 
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Most  of  the  short,  (ie.,  less  than  one  half  mile),  tributary 
flood   plains   shown   on   the   engineering  soils  map  are  not  true 
flood  plains  due  to  steep  gradients,  however,  they  were  Indicated 
as   such   in   order   to   show  the  location  of  these  deeply  eroded 
stream  valleys  or  gulleys  through  which  water   frequently   flows, 
and   to   maintain   the  continuity  of  the  true  flood  plains  of  the 
ajor  streams.   Although  stream  action   in   the   steep   tributary 
valleys   is   primarily   erosional,   some  alluvial  sediment  is,  of 
course,  deposited  along  these  short  tributaries  and   small   allu- 
vial  fans  are  common  where  these  streams  empty  onto  the  floor  of 
the  broad,  flat,  Maumee  Sluiceway.   Colluvial  deposits  are   found 
on   the   slopes  of  the  steep  tributary  valleys  and,  in  places,  at 
the  base  of  the  Maumee  sluiceway  valley  walls,  particularly   near 
alluvial   fans   and   of   water-reworked  till.   Recent  alluvium  is 
intermixed  with  thin  outwash   over   limestone   bedrock   and   with 
slackwater  lacustrine  deposits  along  the  Maumee  sluiceway  channel 
due  to  occasional  flooding  during  periods  of  extreme  high   water. 
Areas  beneath  the  Huntington  and  Salamonie  Reservoirs  were  former 
flood  plains  unless  otherwise  indicated  on  the  engineering   soils 
map  that  accompanies  this  report. 


Pedalogical  soil  series  developed  on  flood  plains  in  Hunt- 
ington County  include  the  Eel,  Genesee,  Shoals  and  Sloan  (2). 
These  soils  are  generally  characterized  by  13  to  18  inches  of  a 
silt  loam  (A-4  to  A-6)  surface  soil  which  is  underlain  to  a  depth 
of  30  to  36  inches  by  a  loam  or  silt  loam  soil  (A-4  to  A-7)  with 
thin  (1/4  to  1/2  inch)  layers  of  sandy  loam  (A-4).   From  about  36 
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inches  to  48  inches  is  found  a  silt  loam,  sandy  loam,  or  sandy 
silt  loam  (A-4  to  A-6)  soil  which  is  underlain  by  loam  or  sandy 
clay-loam  (A-4  to  A-6)  or  gravelly-sandy  loam  (A-4).  Gravel  con- 
tent ranges  up  to  16  percent  beneath  about  48  inches  of  overbur- 
den in  areas  of  the  Shoals  soil  series. 

Within  the  river  channels,  limestone  or  dolomite  bedrock  is 
overlain  by  less  than  one  foot  to  more  than  35  feet  of  alluvial 
material  in  some  places  based  on  roadway  soil  survey  boreholes 
data.  Shallow  limestone  bedrock  is  most  likely  to  be  found 
beneath  flood  plains  adjacent  to  areas  identified  on  the  map  as 
"thin  outwash,  recent  alluvium,  and  residual  soil  over 
limestone-dolomite  bedrock"  (see  accompanying  map).  For  addi- 
tional information  on  limestone  bedrock  encountered  beneath  allu- 
vial deposits  in  Huntington  County,  the  reader  is  referred  to 
Appendix  B,  particularly  part  II  in  the  back  of  this  report. 

Recent  River  Terraces 


Recent  river  terraces  are  found  along  the  Wabash  River,  the 
Little  Wabash  River,  and  Salamonie  River  and  their  major  tribu- 
taries in  Huntington  County.  These  terraces  are  composed  pri- 
marily of  stratified  alluvial  silt,  sand,  and  gravel  with  lesser 
amounts  of  clay.  They  are  located  immediately  adjacent  to  and 
about  10  to  20  feet  above  the  flood  plains  and  range  up  to  about 
one-third  of  a  mile  in  width.  Recent  river  terrace  material  con- 
sists of  both  recently  eroded  sediment  and  reworked  outwash  sands 
and  gravels.   Some  recent  river  terraces  now  lie  beneath  the  high 
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water  marks  of  the  Huntington  and  Salamonle  Reservoirs. 

Pedalogical  soil  series  developed  on  recent  river  terraces 
in  Huntington  County  are  the  Martinsville,  Ockley,  Rensselaer, 
and  Whitaker  (2).  These  series  are  generally  characterized  by  a 
loam  or  silt  loam  (A-4  to  A-6)  surface  soil  which  is  underlain  by 
clay  loam  (A-6  to  A-7)  or  sandy  loam  (A-2  to  A-6)  subsoils  to  a 
depth  of  about  36  to  38  inches.  Between  about  38  and  56  inches 
is  usually  found  a  sandy  loam  (A-2  to  A-4)  or  a  gravelly  sandy 
clay-loam  (A-6  to  A-7)  beneath  which  is  generally  found  gravelly 
sand  (A-l)  or  a  loamy  or  gravelly  clay-loam  (A-2  to  A-4)  soil 
with  thin  (<  1/2  inch)  sandy  lenses.  Gravel  content  ranges  up  to 
35  percent  or  more  beneath  about  38  inches  and  roadway  soil  sur- 
vey borehole  logs  indicate  cobbles  and  boulders  are  not  uncommon 
in  the  underlying  parent  material  of  the  recent  river  terraces, 
particularly  in  areas  where  limestone  is  at  relatively  shallow 
depth  (ie.,  near  areas  indicated  as  thin  outwash,  recent  allu- 
vium, and  residual  soil  over  limes  tone/ dolomite  bedrock  on  the 
engineering  soils  map). 

Water-Reworked  Till 


Areas  of  water  -  reworked  till  are  found  throughout  Hunting- 
ton County  adjacent  to  sluiceways,  rivers,  and  streams.  These 
deposits  consist  of  till  which  was  subject  to  sheet-wash  or  was 
commonly  scoured  by  water  during  periods  of  seasonal  flooding  or 
after  heavy  rainfall,  resulting  in  a  surface  soil  generally  more 
coarse  in  texture  than  the  surrounding,  unaffected  till.   Water  - 
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reworked  till  is  primarily  a  product  of  erosion  and  the  resorting 
of  existing  material  rather  than  deposition,  a  characteristic 
which  seperates  it  from  the  lower-lying  alluvial  material  and  the 
higher  ridge  or  ground  moraine.  Many  of  the  short,  steep  tribu- 
taries to  the  old  Maumee  Sluiceway  channel  and  the  Salamonie 
River  and  Wabash  River  valleys  would  probably  be  better  charac- 
terized as  water  -  reworked  till,  based  on  the  nature  of  the 
soils  along  these  gullies.  However,  they  were  designated  as 
flood  plains  on  the  engineering  soils  map  for  reasons  already 
discussed  in  the  "Flood  Plains'  section  of  this  report. 


Soil  developed  on  water  -  reworked  till  in  Huntington  County 
include  the  Hennepin,  Haskins  Variant,  and  Rensselaer  pedalogical 
soil  series.  The  Hennepin  soil  is  the  most  common  series 
developed  on  steeply  (30  to  70  percent)  sloping  areas  of  water  - 
reworked  till  and  is  characterized  by  a  loamy  (A-4  to  A-7)  soil 
throughout  the  profile.  Some  sandy  layers  are  incorporated  in 
the  soil  profile  and  gravel  content  ranges  up  to  five  percent. 
The  Haskins  Variant  and  Rensselaer  soils  are  characterized  by 
about  12  inches  of  a  loam  or  sandy  loam  (A-2  to  A-4)  surface 
soil.  The  subsoil  of  the  Rensselaer  series  is  a  loam,  silt  loam, 
or  clay  loam  (A-6  to  A-7)  which  is  underlain  at  a  depth  of  about 
46  inches  by  a  loam  with  sandy  layers  (A-2  to  A-4).  The  subsoil 
of  the  Haskins  Variant  series  is  a  loam  or  clay  loam  (A-4  to  A-6) 
which  is  underlain  at  a  depth  of  about  36  inches  by  a  clay  loam 
(A-6)  with  up  to  nine  percent  gravel. 
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Field  observations  made  in  an  area  of  water  -  reworked  till 
indicate  a  sandy  surface  soil  with  numerous  cobbles  and  some 
boulders.  Pedalogical  soils  developed  adjacent  to  areas  of  water 
-  reworked  till  includes  the  Martinsville  and  Whitaker  series, 
and  Udorthento  soils  developed  on  cut  and  fill  areas. 

Unconsolidated  Deposi  ts  Over  Limestone-Dolomite  Bedrock 

Thin  Outwash ,  Recent  Alluvium ,  and /or  Res  idual  Soil  Ove  r 
Limestone-Dolomite  Bedrock 


Thin  (ie.  ,  20  to  30  inches)  glacial  outwash  is  intermixed 
with  recent  alluvium  above  limes t one /do lomite  bedrock  and  any 
overlying  residual  soil  along  the  Wabash  River,  the  Little  Wabash 
River,  and  the  Salamonie  River  and  along  Rock  Creek  in  Huntington 
County,  Indiana.  These  deposits  are  primarily  found  in  the  form 
of  low-lying  plains  in  the  Old  Maumee  sluiceway  channel.  They 
are  also  found  in  bench-like  fashion  along  the  Wabash  River  and 
Rock  Creek  near  the  town  of  Markle  and  in  a  small  area  on  the 
Salamonie  River  just  southeast  of  Warren.  Planar  areas  of 
limestone/dolomite  bedrock  at  shallow  depth  in  the  Maumee  Sluice- 
way were  not  easily  distinguishable  from  low-lying  outwash  and 
slackwater  lacustrine  plains,  or  recent  river  terrace  deposits  on 
the  aerial  photographs.  Similar  difficulty  was  encountered  dis- 
tinguishing terraces  from  limestone/dolomite  benches.  Liberal 
use  was  made  of  the  SCS  soil  survey  map  sheets  (2)  using  the 
color-coding  system  and  boundary  modification  procedure  as 
described  in  the  "MAPPING  METHOD'  section.  Many  of  the  areas 
determined     to    be    underlain    at    a    shallow    depth    by 
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1 imes tone /dolomi t e  bedrock  on  the  map  sheets   and   aerial   photo- 
graphs were  verified  by  roadway  soil  survey  borehole  data. 

The  Millsdale,  Milton,  and  Randolph  pedaloglcal  soil  series 
developed  on  areas  underlain  at  shallow  depth  by 
limes  tone /dolomi  t  e  bedrock,  in  Huntington  County,  Indiana  (2). 
The  Millsdale  soils  occupy  the  lower-lying  positions  while  the 
Randolph  and  Milton  series  occupy  intermediate  and  elevated  posi- 
tions, respectively  in  the  landscape  according  to  the  agricul- 
tural map  sheets.  These  soils  are  generally  characterized  by  a 
loam  or  silt  loam  ( A-4  to  A-6)  or  silty  clay-loam  (A-6  to  A-7) 
surface  soil  to  a  depth  of  about  7  to  15  inches.  The  subsoil  is 
a  clay  loam  (A-6  to  A-7)  or  silty  clay  (A-7)  which  extends  to 
limestone  or  dolomite  bedrock  at  a  depth  of  about  25  inches. 
Gravel  or  cobble-sized  rock  fragments  are  not  uncommon  within  the 
soil  profile  and  are  more  common  on  the  surface  than  on  the 
lacustrine  plains  based  on  limited  field  observations.  Organic 
matter  content  ranges  up  to  seven  percent  (2).  Similar  soils 
developed  on  the  so-called  klintar  or  limestone  reefs  previously 
discussed  in  the  bedrock  section.  However,  the  klints  are 
described  separately  as  a  unique  land  form. 

Limestone  Reefs  (Klintar) 


Several  limestone  reefs,  or  klintar,  are  exposed  in  the 
Wabash  sluiceway  near  the  Wabash  County  line.  The  general  nature 
of  these  limestone  reefs  and  their  likely  mode  of  formation  are 
discussed   in   detail  under  the  bedrock  section  of  the  report  and 
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are  not  here  covered. 

The  primary  pedalogical  soil  series  developed  on  the  reefs 
in  Huntington  County  is  the  Milton  according  to  the  SCS  map 
sheets  (2).  This  soil  series  is  characterized  by  a  silt  loam 
(A-A  to  A-6)  surface  soil  that  extends  to  a  depth  of  about  seven 
inches.  The  subsoil,  a  clay  loam  (A-6  to  A-7)  which  contains 
residual  gravel  and  cobble-sized  rock  fragments,  overlies 
limes  tone /dolomit e  bedrock  found  at  a  depth  of  about  25  inches. 
The  author  investigated  several  of  the  "klintar'  on  the  field 
trip  and  found  that  the  overburden  thickness  varied  from  less 
than  half  a  foot  to  about  two  and  one-half  to  three  feet.  The 
surface  of  the  ground  was  uneven  and  not  easily  traversed, 
presumably  due  to  solutioning  effects  in  the  underlying  lime- 
stone. No  true  sinkholes  were  identified  in  the  field,  however, 
some  small,  possible  sinkholes  were  observed  on  the  aerial  photo- 
graphs. What  appeared  to  be  weakly  defined  concentric  rings  dis- 
cerned on  the  aerial  photographs  on  the  two  largest  klintar  in 
the  county  presumably  were  the  surficial  expression  of  the  inter- 
nal structure  of  the  reef  formations  as  exposed  by  weathering  and 
erosion. 


The  reader  is  referred  to  the  general  soil  profile  of  thin 
outwash,  recent  alluvium,  and  residual  soil  over 
limestone/dolomite  bedrock  for  an  idea  of  what  kind  of  soil  pro- 
file might  be  expected  over  the  klintar.  The  klintar  are,  how- 
ever, identified  on  the  engineering  soils  map  by  a  separate  sym- 
bol as  a  unique  land  form. 
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Depress lonal  Deposits 


Lacustrine  Plain  or  Slackwater  Plains 


Lacuctrine  plains  of  both  shallow  lake  and  slackwater  origin 
are  found  in  Huntington  County.  The  shallow  water  lacustrine 
plains  are  found  in  the  uplands  and  range  in  size  from  a  few 
acres  to  an  area  of  more  than  one  square  mile  as  indicated  in 
Section  26,  T28N,  R10E  and  parts  of  surrounding  sections.  The 
slackwater  plain  in  Huntington  County  is  located  along  the  Little 
Wabash  River  in  the  old  Maumee  Sluiceway  channel  and  is  up  to  a 
mile  wide  in  some  places.  One  explanation  of  the  origin  of  this 
slackwater  plain  is  suggested  under  the  ^Glacial  Geology'  section 
of  this  report.  The  lacustrine  plains  and  slackwater  plains  are 
generally  flat  and  featureless  and  commonly  require  trenches  to 
improve  sluggish  drainage.  No  beach  ridges  occur  on  the  edge  of 
these  lacustrine  plains  or  slackwater  plains. 


Two  different  variations  of  the  Patton  soil  series  developed 
on  the  lacustrine  plains  of  Huntington  County;  the  silty  Patton 
series  developed  primarily  on  the  slackwater  lacustrine  plains 
while  the  more  sandy  Patton  soil  developed  on  both  the  shallow 
water  and  slackwater  plains  (2).  The  silty  Patton  soil  is 
characterized  by  a  silty  clay-loam  (A-6  to  A-7)  soil  throughout 
its  profile.  The  sandy  Patton  soil  is  generally  characterized  by 
about  45  to  50  inches  of  a  silty  clay-loam  (A-6  to  A-7)  surface 
and  subsoil  which  is  underlain  by  a  sandy  loam  or  sandy  clay-loam 
soil   (A-2  to  A-6).   A  borehole(#88  on  the  map)  along  1-69  in  the 
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large,  shallow-water  lacustrine  plain  previously  mentioned  showed 
the  following  soil  profile: 

0.0'  to  2.0'   black  clay,  A-7-6(19),  P.I.=  31, 
2.0'  to  4.0';  brown  clay,  A-6(10),  P.I.  -  14. 

Organic  matter  content  ranges  up  to  six  percent  or  more  (2). 

Peat  and  Muck  Depressions 


Deposits  of  peat  and/or  muck  are  found  in  Huntington  County 
in  kettle-like,  ice  block,  and  other  depressions  in  the  glacial 
till  and  along  sluiceways  and  in  low-lying  areas  in  stream  val- 
leys. The  areas  range  in  size  from  nearly  3/4  of  a  mile  in 
length  and  more  than  60  to  70  acres  to  less  than  5  acres. 
Elongate  patches  of  peat  or  muck  are  concentrated  and  somewhat 
aligned  on  the  edge  of  a  band  of  ridge  moraine  south  of  Loon 
Creek  in  the  central  part  of  the  county  and  in  Section  11,  T26N, 
R8E  in  ground  moraine  in  the  southwest  part  of  the  county.  There 
is  also  a  concentration  of  depressional  deposits,  many  of  them 
containing  peat  and/or  muck,  in  the  north-central  part  of  the 
county.  These  depressions  are  found  primarily  in  the  ridge 
moraine  in  the  area.  Elsewhere,  however,  there  is  no  apparent 
relationship  between  ridge  and  ground  moraine  and  the  relative 
distribution  of  peat  and  muck. 

The  soil  series  that  developed  on  deposits  of  peat  and/or 
muck  in  Huntington  County  was  the  Houghton.  This  series  is 
characterized  by  a  highly  organic  silty  clay  surface  soil   (i.e., 
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up  to  15%  organic  matter)  to  a  depth  of  about  22  inches  which  is 
underlain  by  peat  and/or  muck  (A-8)  (2).  Organic  matter  content 
of  the  peat  and  muck  ranges  up  to  75  percent  or  more.  Houghton 
soil  areas  comprise  less  than  0.2  percent  of  the  county  surface, 
but  knowledge  of  the  location  of  these  deposits  is  of  importance 
to  the  engineer  due  to  the  high  compressibility  of  the  organic 
matter.  Peat  and  muck,  like  glacio-f luvial  lenses  of  sand  and 
gravel,  are  incorporated  in  the  till  and  can  only  be  identified 
in  the  subsurface  by  drilling. 

Highly  Organic  Topsoil  Depressions 

Highly  organic  topsoil  is  found  throughout  Huntington  County 
in  areas  ranging  in  size  from  a  few  acres  to  several  of  acres. 
Highly  organic  topsoil  is  commonly  associated  with  or  on  the 
fringes  of  deposits  of  peat  or  muck  and  shallow  or  slackwater 
lacustrine  sediments.  Like  deposits  of  peat  and  muck  areas  of 
highly  organic  topsoil  are  fairly  well  distributed  throughout  the 
county  and  are  anomalously  more  numerous  only  in  those  areas 
described  for  peat  and  muck,  particularly  in  the  north-central 
part  of  the  county. 


The  most  common  soil  series  containing  highly  organic  top- 
soil  in  Huntington  County  included  the  Patton  and  Pewamo.  The 
soil  profile  of  both  series  is  composed  primarily  of  a  silty 
clay-loam  (A-6  to  A-7),  however,  the  Patton  surface  soils  are 
underlain  in  many  places  by  stratified  fine  sand  or  sandy  clay- 
loam   (A-2   to   A-6)   (2).   Organic  matter  content  in  the  surface 
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soil  ranges  from  about  3  to  6  percent  or  more.  The  Millsdale  and 
Patton  (Pa)  soil  series  are  also  commonly  characterized  by  highly 
organic  topsoils. 

Eolian  Sands 

Sand  Dunes 


Several  minor,  incipient  sand  dunes  were  located  in  Hunting- 
ton County  in,  adjacent  to,  and  north  of  the  old  Maumee  sluiceway 
channel  where  it  is  occupied  by  the  Little  Wabash  River.  These 
small  areas  of  eolian  sands  do  not  exceed  about  10  to  15  feet  in 
height  and  were  located  on  the  aerial  photographs  only  after 
referring  to  the  SCS  map  sheets  and  looking  for  the  Chelsea  soil 
series  which  developed  on  them.  They  are  really  not  sand  dunes 
at  all  in  the  classical  sense,  but  simply  isolated,  randomly 
shaped  areas  where  minor  amounts  of  wind-blown  sand  accumulated. 
The  most  dune-like  formations  are  located  in  section  14,  T29N, 
R10E  along  the  Little  Wabash  River  on  the  floor  of  the  Maumee 
s lui  ceway . 

The  Chelsea  soil  series  developed  on  the  deposits  of  eolian 
sand  and  accounts  for  less  than  0.1  percent  of  the  county  area. 
This  soil  series  is  characterized  by  a  loamy  sand  (A-2  to  A-3)  to 
a  depth  of  about  54  inches  which  is  underlain  by  sand  (A-2-4) 
(2).  Gravel  content  ranges  up  to  10  percent  or  more  in  the 
underlying  material  in  areas  where  the  dunes  formed  over  fluvial 
deposits.   Where  the  "dunes'  formed  in  ridge   or   ground   moraine 
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the  sandier  eolian  soils  eventually  grade  in  to  the  silty  clay 
soils  of  the  till.  The  general  locations  of  the  eolian  deposits 
are  identified  on  the  engineering  soils  map  by  the  standard  cres- 
cent moon-shape  used  for  dune  deposits. 

Miscel laneous  Inf  orma  t  ion 

Sand  and  Gravel  Pits 

Sand  and  gravel  pits  are  found  throughout  Huntington  County 
along  streams  and  sluiceways,  particularly  along  the  Wabash 
River,  Little  Wabash  River  and  the  Salamonie  River  and  their 
larger  tributaries.  Sand  and  gravel  pits  were  not  checked  in  the 
field  for  grain  size  distribution  and  due  to  the  great  variabil- 
ity of  fluvial  deposits,  no  definite  determination  was  made  as  to 
what  pits  contain  what  size  functions  and  what  proportion.  How- 
ever, in  general,  pits  located  in  flood  plains  and  along  shallow 
streams  more  likely  produce  greater  amounts  of  sand  while  those 
in  terrace  and  outwash  plains  probably  produce  more  gravel.  Some 
of  the  pits  shown  on  the  map  that  were  identified  on  the  1937 
aerial  photographs  are  probably  abandoned,  however,  they  are 
shown  on  the  map  in  order  to  indicate  those  areas  where  addi- 
tional sand  and  gravel  might  be  found.  Some  of  the  abandoned 
operations  were  partially  or  wholly  filled  with  water.  Numerous 
pits  identified  on  the  SCS  soil  map  sheets  are  also  shown  on  the 
map,  many  of  which  are  probably  still  in  operation. 


A  gravel  sample  taken  from  a  pit  located  in  an  outwash   ter- 
race  along   the   Wabash   River   near  where  Silver  Creek  joins  it 
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showed  the  following  grain  size  distribution 


Table  4.   Grain  Size  Analysis  of  a  Gravel  Sample  from  a  Pit 
on  the  Wabash  River,  Huntington  City,  Indiana  (19). 

Percent  Size  Distribution  of  Gravel  Fraction 


Sand    Gravel    0.25  to  0.5  in.    0.5  to  1.0  in.    Plus  1.0  in 


54%      46%  28%  23%  49% 


Quarries 

Two  limestone  quarries  were  located  in  Huntington  County  as 
well  as  several  abandoned  operations.  One  is  located  just 
northwest  of  Bowerstown  in  the  Old  Maumee  Sluiceway  channel  and 
the  other  is  located  about  a  mile  or  so  southwest  of  the  town  of 
Markle  on  Rock  Creek.  There  were  several  small  bodies  of  water 
in  the  Wabash  River  Valley  in  the  town  of  Markle  and  near  the 
operation  in  the  Maumee  sluiceway  that  were  inferred  to  be  old 
quarry  locations.  The  limestone  quarried  was  crushed  and  used  as 
aggregate  for  concrete,  for  roadstone,  and  as  a  source  of  agri- 
cultural lime  (20). 

Cut  and  Fill  Areas 


Numerous  cut  and   fill   areas   were   located   in   Huntington 
County   on   the   SCS   map  sheets  and  are  shown  on  the  engineering 
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soils  map.  They  are  identified  by  a  diagonal  cross-hatched  pat- 
tern shown  in  the  legend  on  the  right-hand  side  of  the  map.  No 
profile  is  given  for  these  areas,  however,  they  are  shown  on  the 
map  in  order  to  indicate  where  the  natural  soils  were  distrubed. 
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Appendix  A-  I  .ESTIMATED  ENGINEERING     PR0PERTIESC2) 

[The  symbol  <  means  less  than;  >  means  more  than.   Absence  of  an  entry  Indicates  that  data  were  not  estimated] 


Soil  name  and 
map  symbol 


ApA 

Aptakislc 


BcB2 

Blount 


ChB 

Chelsea 


Ee— 
Eel 


FoA,  FoB,  FoC2- 
Pox 


Qe 

Qenesee 

Q1B2 

Olynwood 

HcA 

Hasklns  Variant 

HeG 

Hennepin 

Ho 

Houghton 

McA,  McB 

Martinsville 


Depth 


In 

0-9 

9-34 

31-60 


0-8 
8-21 


24-60 


0-7 
7-60 


0-7 

7-13 

13-60 


0-8 
8-30 


30-60 


0-18 
18-25 
25-60 


0-7 
7-30 

30-60 


0-10 
10-31 

31-60 

0-5 
5-11 

11-60 

0-60 

0-8 
8-31 

31-17 

17-60 


USDA  texture 


Silt  loam 

Sllty  clay  loam 
Stratified  fine 

sandy  loam  to 

silt  loam. 

Silt  loam 

Sllty  clay  loam, 

sllty  clay,  clay 

loam. 
Sllty  clay  loam, 

clay  loam. 

Loamy  sand 

Pine  sand,  sand, 
loamy  sand. 

Silt  loam 

Silt  loam,  loam 
Stratified  3andy 

loam  to  sllty 

clay  loam. 

Loam 

Gravelly  clay 

loam,  loam, 

gravelly  sandy 

clay  loam. 
Stratified  sand 

to  gravel. 

Silt  loam 

Silt  loam,  loam 
Stratified  sandy 

loam  to  silt 

loam. 

Silt  loam 

Clay,  clay  loam, 

sllty  clay  loam. 
Clay  loam,  silty 

clay  loam. 

Fine  sandy  loam 
Sandy  loam,  loam 


Clay  loam,  silty 
clay  loam. 


Loam 

Loam,  sandy  loam, 

silt  loam. 
Loam,  sandy  loam, 

clay  loam. 

Saprlc  material 


Silt  loam 

Clay  loam,  loam, 

silt  loam. 
Sandy  loam,  sandy 

clay  loam,  loam. 
Stratified  sand 

to  sandy  clay 

loam. 


Classification 


Unified 


CL-ML,  CL 
CL,  CH 
ML,  CL, 
SM,  SC 


CL 
CH,  CL 


CL 


SM,  SP-SM 
SP,  SM, 
SP-SM 

ML,  CL 

ML,  CL 
ML,  CL 


ML,  CL, 

CL-ML 

CL,  SC 


SP,  SM, 
GP,  GM 

ML,  CL 
ML,  CL 
ML,  CL, 

CL-ML 


CL-ML,  CL 
CL,  CH 

CL 


SM,  SM-SC, 

SC 
SC,  CL 


CL 


CL,  CL-ML 
SC,  SM-SC, 

CL,  CL-ML 
SC,  SM-SC, 

CL,  CL-ML 

Pt 


CL,  CL-ML 
CL,  CL-ML 

SM,  ML 

CL,  SC, 
CL-ML, 
SM-SC 


AASHTO 


A-1,  A-6 
A-7,  A-6 
A-2,  A-4 


A-6,  A-1 
A-7,  A-6 

A-6,  A-7 


A-2-1 
A-3, 

A-2-1 

A-1,  A-6 
A-4,  A-6 
A-1,  A-6 


A-1 

A-2,  A-6, 
A-7 


A-1,  A-2, 
A-3 

A-1,  A-6 
A-4,  A-6 

A-1,  A-6 


A-1,  A-6 
A-7,  A-6 

A-6,  A-4 


A-4 

A-4, 

A-2-4, 

A-6 
A-6 


A-4,  A-6 
A-4,  A-6, 

A-7 
A-4,  A-6, 

A-7 

A-8 


A-4,  A-6 
A-4,  A-6 

A-2-4, 

A-4 
A-4 


Frag- 
ments 

>  3 
inches 


Pet 

0 
0 
0 


0-5 
0-5 


0-10 


0 
0-5 

0-10 


0 
0-5 

0-5 


0 
0 

0-5 


0-5 
0-5 

0-5 


Percentage  passing 
3leve  number — 


100 

100 

95-100 


95-100 
95-100 


90-100 


100 
100 


100 
100 
100 


95-100 
85-100 

40-100 


100 

100 

90-100 


95-100 
95-100 

95-100 


95-100 
95-100 

95-100 


90-100 
85-100 

85-100 


100 
100 

100 

95-100 


10 


95-100 

100 
95-100 


95-100 
90-100 


90-100 


100 
100 


100 

100 

90-100 


85-100 
70-95 

35-100 


100 
100 
15-100 


90-100 
85-100 

80-100 


90-100 

90-100 
95-100 


85-100 
80-100 

80-100 


90-100 
90-100 

90-100 

85-100 


10 


95-100 
95-100 
90-100 


90-100 
90-100 

80-100 


65-80 
65-80 


90-100 
90-100 
70-80 


75-95 
50-95 

15-95 


90-100 
90-100 
60-90 


80-100 

75-100 
75-95 


60-85 
50-95 

85-100 


70-100 
65-100 

65-100 


80-100 
65-90 

60-80 

80-95 


200 


80-100 
60-100 
30-90 


80-95 
80-95 


70-90 


10-35 
3-15 


75-85 
75-85 
55-70 


55-90 
20-65 

2-20 


75-90 
75-90 
50-90 


55-90 
65-95 

65-90 


35-55 
25-75 

65-95 


60-95 
35-95 

35-95 


60-90 
40-90 

30-60 

40-60 


limit 


Pet 

25-40 
35-55 

J'--; 


-   - 

35-60 


30-45 


26-W 
26-10 


20-30 
25-45 


26-4B 

26-10 
20-35 


23-10 
35-55 


<25 
20-30 


2f— : 

20-50 
20-50 


22-33 
20-35 

30-40 
<25 
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Appendix  A-  I  ,  continued 


Soil  name  and 
map  symbol 


Ms 

Hillsdale 


MtA,  MtB,  MtC 

Hilton 


MxC2,  MxD2,  MxE2- 
Morley 


MzC3,  MzD3- 
Morley 


OcA,  OcB- 
Ockley 


Pa 

Patton 

Pe 

Patton 

PS 

Pewamo 


Px*,  Py», 
Pits 


Depth 


"In- 

0-114 
14-25 


25 

0-7 
7-13 

13-2^1 

24 


0-7 
7-28 

28-60 


0-1) 
4-25 

25-60 


0-8 
8-H0 

40-55 
55-60 


0-8 
8-44 

44-60 


0-18 
18-D7 
D7-60 


0-12 
12-36 

36-60 


USDA  texture 


Sllty  clay  loam 
Clay,  channery 
sllty  clay  loam, 
sllty  clay  loam. 
Unweathered 
bedrock. 


Silt  loam 

Sllty  clay  loam, 

clay  loam,  clay. 
Clay,  sandy  clay 

loam,  channery 

clay  loam. 
Unweathered 

bedrock. 

Silt  loam 

Sllty  clay  loam, 

clay  loam,  clay. 
Sllty  clay  loam, 

clay  loam. 


Clay  loam 

Sllty  clay  loam, 

clay  loam,  clay 
Sllty  clay  loam, 

clay  loam. 


Loam- 


Flne  sandy  loam, 
clay  loam,  sandy 
loam. 

Gravelly  clay 
loam,  gravelly 
sandy  clay  loam. 

Stratified  sand 
to  gravelly 
coarse  sand. 

Sllty  clay  loam 
Sllty  clay  loam 

Stratified 
loam  to  sllty 
clay  loam. 

Sllty  clay  loam 
Sllty  clay  loam 
Stratified  fine 

sand  to  clay 

loam. 

Sllty  clay  loam 
Clay  loam,  clay, 

sllty  clay  loam. 
Clay  loam,  sllty 

clay  loam. 


Classification 


Unified 


CL 
CH,  CL 


ML,  CL 

CL 

CH,  CL 


CL,  CL-ML 
CL 

CL,  CH 


CL 

CL 

CL,  CH 


CL,  ML, 

CL-ML 
CL,  CL-ML, 

ML,  SM 

CL,  SC,  OC 


SP,  SP-SM, 
OP,  OP-GM 


CL 

CL,  CH, 

ML,  MH 
CL 


CL 

CL 

ML,  CL, 
SM,  SC 


CL 
CL,  CH 

CL 


AASHTO 


A-6,  A-7 
A-7 


A-l),  A-6 
A-6,  A-7 

A-7,  A-6 


A-6,  A-l) 
A-6,  A-7 

A-6,  A-7 


A-6,  A-7 
A-6,  A-7 

A-6,  A-7 


A-4,  A-6 

A-6,  A-l) 
A-2 

A-6,  A-7 
A-l 


A-6 
A-7 

A-6 


A-6 

A-6,  A-7 
A-l),  A-6, 

A-2-1), 
A-2-6 

A-6,  A-7 
A-7,  A-6 

A-7 


Frag- 
ments 
>  3 

Inches 


Pet 

0 
0-5 


0 
0 

0-5 


0-5 
0-10 

0-10 


0-5 
0-10 

0-10 


0 
0 

0-2 

1-5 


0-5 
0-5 

0-5 


Percentage  passing 
sieve  number — 


10 


T 

40   I  200 


T 


I     I     I 

90-100180-100175-100160-95 

85-100180-100175-100160-95 

I      I      I 

I      I      I 


I 


I 


95-100190-100185-100170-95 
95-100  I  80-100  I  75-100  I  70-95 

I      I      I 
95-100180-100170-95  150-90 

I      I      I 


I 


95-100195-100190-100175-95 

95-100190-100185-95  180-90 
I       I       I 

95-100190-100185-95  180-90 
I      I      I 
I      I      I 

95-100  190-100  185-95  180-90 

95-100190-100185-95  180-90 
I      I      I 

95-100190-100185-95  180-90 

I      I      I 

I      I      I 

100   195-100180-100160-90 

I      I      I 

100   175-100  11)5-100  120-80 

I       I       I 

I       I       I 

70-85  145-75  140-70  135-55 
I      I      I 
I      I      I 

30-70  120-55  I  5-20  I  2-10 
I      I       I 


100 
100 

100 


I 
I 

I  100 
1  100 


195-100175-95 
195-100180-100 


I 


I  100   195-100175-95 


100   I  100   195-100  175-100 

100   I  100   195-100  180-100 

100   195-100160-100120-80 

I      !      I 

I      I      I 

I      I      I 

90-100 1  80-100  I  80-100  I  70-90 

95-100  I  90-100  I  90-100  I  75-95 

I  I  I 
95-1OOI90-10OI9O-1OOI7O-9O 
I  I  I 
I  I  I 
I  I  I 
I  I  I 
I      I       I 


:.:■..:■: 


Pet 
J2-5C 


26-3« 

;  i  -  •  - 

32-55 


25-40 
30-50 

30-60 


30-D5 
30-50 

30-60 


22-33 
15-40 

30-50 


30-40 
40-55 

25-40 


30-40 

30-45 

<35 


35-50 
35-55 


See  footnote  at  end  of  table. 
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Appendix  A-  I ,  continued 


Soil   name   and 
map   symbol 


RcA 

Randolph 

RgB,    RgC 

Rawson  Variant 

Rk 

Rensselaer 


Sh 

Shoals 


Sm 

Sloan 


Ud». 
Udorthents 


Wo 

Whltaker 


Depth 


0-15 
15-25 

25 


0-10 
10-35 
35-60 


0-11 
11-37 


37-16 
16-60 


0-8 
8-23 

23-60 


0-11 
11-31 
31-60 


0-7 
7-37 

37-60 


USDA  texture 


Loam 

Clay,  allty  clay, 

clay  loam. 
Unweathered 

bedrock. 

Pine  sandy  loam 

Fine  sandy  loam, 

sandy  loam. 
Clay  loam,  allty 

clay  loam. 


Loam 

Clay  loam,  silty 

clay  loam,  silt 

loam. 
Sandy  clay  loam, 

loam. 
Stratified  fine 

sand  to  clay 

loam. 


Silt  loam 

Silt  loam,  loam, 

silty  clay  loam. 
Stratified  silt 

loam  to  gravelly 

sandy  loam. 


Silt  loam- 


Sllty  clay  loam, 
loam,  silt  loam. 

Stratified 
gravelly  sandy 
loam  to  silty 
clay  loam. 


Loam 

Clay  loam,  loam, 

silty  clay  loam, 
Stratified  coarse 

sand  to  clay. 


Classification 


Unified 


CL-ML,  CL 
CL,  CH 


SM,  SM-SC, 

SC 
SM,  SM-SC, 

SC 
CL 


CL,  ML 
CL 


CL,  SC 

CL,  SC, 
CL-ML, 
SM-SC 

CL,  CL-ML 
CL,  CL-ML 

ML,  CL, 

CL-ML 


CL,  ML, 

CL-ML 

CL,  ML 

ML,  CL 


CL,  CL-ML 
CL 

CL,  SC, 
ML,  SM 


AASHTO 


A-1,  A-6 
A-7,  A-6 


A-1 

A-1. 

A-2-1 
A-6,  A-7 


A-1,  A-6 
A-6,  A-7 


A-6 
A-1,  A-2 


A-1,  A-6 
A-1,  A-6 

A-1 


A-6,  A-1 

A-6,  A-7, 

A-1 
A-1,  A-6 


A-1,  A-6 
A-6,  A-7 

A-1 


Frag- 
ments 
>  3 
Inches 


Pet 

0 
0-5 


0 
0 

0-5 


0 
0 

0-3 


Percentage  passing 
sieve  number-- 


95-100 
75-95 


95-100 
95-100 
95-100 


100 
95-100 


95-100 
95-100 


100 
100 

90-100 


100 

100 

95-100 


100 
100 

98-100 


10   I   10 

I 


I 

95-100190-100 
75-95  175-65 

I 

I 

I 

I 
90-100160-85 

I 
90-100150-85 

I 
95-100185-100 

I 

I 

100   190-100 

90-100180-100 

I 

I 

90-100175-95 

I 
90-100160-95 

I 

I 

I 
100  190-100 

100   190-100 

I 

85-100160-80 


I 

95-100185-100 

I 
90-100185-100 

I 
70-100160-95 


95-100180-100 
95-100190-100 

I 
98-100160-85 


200 


75-85 
70-80 


35-55 
25-55 

65-95 


70-90 
60-80 


35-75 
20-70 


65-90 
75-85 

50-70 


70-95 
75-95 

50-90 


60-90 
70-80 

10-60 


Liquid 
llalt 


Pet 

20-38 
38-71 


<25 

<25 
30-10 


27-36 
25-10 


25-35 
<30 


20-35 
25-10 

<30 


20-10 

30-15 

25-10 


22-33 
30-17 

15-25 


Plas- 
ticity 


1-15 


KP-7 
NP-7 
10-16 


1-12 
11-16 


11-16 
1-9 


6-15 
5-15 


3-15 
8-10 
3-15 


12-26 
3-9 
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Appendix  A-2.PHYSICAL  AND  CHEMICAL  SOIL  PROPERTIES  (2) 

[The  symbol  <  means  less  than;  >  means  more  than.   Entries  under  "Erosion  factors— -T"  apply  to  the  entire 
profile.   Entries  under  "Wind  erodlblllty  group"  and  "Organic  matter"  apply  only  to  the  surface  layer. 
Absence  of  an  entry  Indicates  that  data  were  not  available  or  were  not  estimated] 


Soil  name  and 
map  symbol 


Depth 


Clay 


Moist 

bulk 

density 


Permeability 


Available 
water 

capacity 


Soil 
reaction 


Shrlnk-swell 
potential 


Erosion 
factors 


Wind 
erodl- 
blllty 


ApA 

Aptaklslc 


BcB2 

Blount 


ChB 

Chelsea 


Ee— 
Eel 


FoA,  PoB,  PoC2 

Pox 


Oe 

Qenesee 


01B2 

Qlynwood 


HcA 

Hasklns  Variant 


HeG 

Hennepin 


Ho 

Houghton 

McA,  McB 

Martinsville 


Ms 

Mlllsdale 


MtA,  MtB,  MtC- 
Mllton 


MxC2,  MxD2,  MxE2- 
Morley 


MzC3,  MzD3 

Morley 


In 

0-9 

9-31 

31-60 

0-8 

8-21 

21-60 

0-7 

7-60 

0-7 

7-13 

13-60 

0-8 

8-30 

30-60 

0-18 
18-25 
25-60 

0-7 

7-30 

30-60 

0-10 
10-31 
31-60 

0-5 

5-11 

11-60 

0-60 


0-8 

8-31 

31-17 

17-60 

0-11 
11-25 
25 

0-7 

7-13 
13-21 
21 

0-7 

7-28 

28-60 

0-1 

1-25 

25-60 


Pet 

20-27 
27-35 
10-25 

22-27 
35-50 
27-38 

8-15 
5-10 

18-27 
18-27 
10-27 

10-17 

25-35 

0-2 

18-27 
18-27 
10-20 

16-27 
35-55 
27-36 

5-18 
17-26 
28-35 

20-30 
18-30 
18-30 


8-17 
18-30 
10-25 

3-23 

27-32 
35-15 


11-27 
35-50 
25-15 


22-27 
35-50 
27-36 

27-35 
35-50 
27-36 


Q/cm- 

1.15-1.35 
1.35-1.55 
1.10-1.60 

1.35-1.55 
1.10-1.70 
1.60-1.85 

1.50-1.55 
1.55-1.70 

1.30-1.50 
1.30-1.50 
1.30-1.50 

1.35-1.55 
1.55-1.65 
1.30-2.20 

1.30-1.50 
1.30-1.50 
1.30-1.50 

1.25-1.50 
1.15-1.75 
1.65-1.85 

1.30-1.15 
1.10-1.55 
1.60-1.80 

1.20-1.10 
1.30-1.60 
1.15-1.70 

0.15-0.15 


1.30-1.15 
1.10-1.60 
1.10-1.60 
1.50-1.70 

1.30-1.50 
1.10-1.70 


1.30-1.50 
1.15-1.70 
1.10-1.70 


1.35-1.55 
1.15-1.65 
1.60-1.80 

1.10-1. 60 
1.15-1.65 
1.60-1.80 


In/hr 

0.6-2.0 
0.6-2.0 
0.6-2.0 

0.6-2.0 
0.06-0.2 
0.06-0.2 

6.0-20 
6.0-20 

0.6-2.0 

0.6-2.0 
0.6-2.0 

0.6-2.0 

0.6-2.0 

>6.0 


,6-2.0 
,6-2.0 
.6-2.0 


0.6-2.0 
0.06-0.2 
0.06-0.2 

0.6-2.0 

0.6-2.0 

0.06-0.2 


6-2.0 

.2-0.6 

2-0.6 


0.2-6.0 


0.6-2.0 
0.6-2.0 
0.6-2.0 
0.6-2.0 

0.6-2.0 
0.2-0.6 


0.6-2.0 
0.2-0.6 
0.2-0.6 


0.6-2.0 
0.06-0.2 
0.06-0.2 

0.2-0.6 
0..O6-0.2 
0.06-0.2 


In/In 

0.22-0.21 
0.18-0.20 
0.11-0.22 

0.20-0.21 
0.12-0.19 
0.07-0.10 

0.10-0.15 
0.06-0.08 

0.20-0.21 
0.17-0.22 
0.19-0.21 

0.20-0.21 
0.15-0.19 
0.02-0.01 

0.20-0.21 
0.17-0.22 
0.19-0.21 

0.20-0.21 
0.11-0.18 
0.06-0.10 

0.13-0.15 
0.13-0.17 
0.13-0.17 


.18-0.21 
,11-0.22 
,07-0.11 


0.35-0.15 


0.20-0.21 
0.17-0.20 
0.12-0.11 
0.19-0.21 

0.19-0.22 

0.12-0.16 


0.18-0.23 
0.12-0.18 
0.12-0.16 


0.20-0.21 
0.18-0.20 
0.07-0.12 

0.18-0.22 
0.18-0.20 
0.07-0.12 


2H 

5.1-7.3 
5.1-7.8 
6.1-8.1 

5.1-7.3 
1.5-7.8 
7.1-8.1 

5.6-7.3 
5.1-8.1 

6.1-7.8 
6.1-8.1 
6.6-8.1 

5.1-7.3 
5.6-8.1 
7.1-8.1 

6.1-7.8 

6.1-8.1 
7.1-8.1 

5.6-7.3 

1.5-7.8 
7.1-8.1 

6.1-7.3 
5.6-7.3 
6.6-8.1 

6.1-7.8 
6.1-7.8 
6.1-8.1 

5.6-7.8 


5.1-7.3 
5.1-6.0 
5.1-6.5 
5.1-8.1 

6.1-7.3 

6.1-8.1 


5-1-7.3 
1.5-7.8 
6.1-7.8 


5.1-6.5 
5.1-7.8 
6.1-8.1 

5.1-6.5 
5.1-7.8 

6.1-8.1 


Low 

Moderate- 
Low 


Low 

Moderate- 
Moderate- 


Low 

Low 


0.37 
0.37 
0.37 

0.13 
0.13 
0.13 

0.17 

0.17 


Low 

Low 

Low 


Low 

Moderate- 
Low 


Low— — - 

Low 

Low -— 


Low 

Moderate- 
Moderate- 

Low- 

Low — ~ — 
Moderate- 


0.37 
0.37 
0.37 

0.13 
0.32 
0.32 


Low- 
Low- 
Low- 


2" 
32 

32 

32 
32 
32 


Low — 

Moderate- 
Low 

Low 

Moderate- 
Moderate- 


0.37 
0.37 
0.21 
0.21 

0.32 
0.32 


Low 

Moderate- 
Moderate- 


Low 

Moderate- 
Moderate- 

Moderate- 
Moderate- 
Moderate- 


0.37 
0.37 
0.37 


0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
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Appendix  A-2, continued 


1 1 

Depth  I  Clay  I  Moist 

I  bulk 

I  density 


Erosion 
factors 


Soil  name  and 
map  symbol 


Permeability 


Available 
water 

capacity 


Soil 
reaction 


Shrlnk-swell 
potential 


KIT 


Wind 

erodl- 

olllty 

..  -  - .; 


aatter 


In 


I 


Pet 


G/cm- 


OcA,  OcB 

Ockley 


Pa 

Patton 


Pe 

Patton 


Pg 

Pewamo 


Px»,  Py«, 
Pits 


RcA 

Randolph 


RgB,  RgC 

Rawson  Variant 


Rk 

Rensselaer 


Sh 

Shoals 


Sloan 


Ud*. 
Udorthents 


Wo 

Whltaker 


0-8  111-2211. 30-1.15 

8-40110-3511. 15-1. 60 

40-55120-3511.10-1. 55 

55-601  2-5  II. 60-1. 80 

I     I 

0-8  127-3511.15-1.35 

8-1)4 1 27-35 1 1.25-1. 15 

11-60 1  22-35 1 1.30-1. 50 


0-18127-35 
18-17/27-35 
17-601  3-30 

I 

0-12127-10 

12-36135-50 

36-60130-10 

I 

I 

I 

I 

0-15U6-27 

15-25135-50 

25   I 

I   - 

0-10  I  5-18 

10-351  5-18 

35-60128-36 

I 

0-11118-27 

11-37120-35 

37-46120-35 

46-601  2-30 

I 

0-8  118-27 

8-23118-32 

23-60112-25 

I 

0-11115-27 

11-31122-35 

31-60110-30 

I 

I 


0-7  I  8-17 

7-37118-30 

37-601  3-18 


1.15-1.35 
1.25-1.15 
1.20-1.50 


35-1.55 
10-1.70 


1.50-1.75 


1.30-1.45 
1.40-1.70 


1.30-1.45 
1.40-1.55 
1.60-1.80 

1.30-1.45 
1.40-1.60 
1.40-1.60 
1.50-1.70 

1.30-1.50 
1.35-1.55 
1.35-1.60 

1.20-1.40 
1.25-1.55 
1.20-1.50 


1.30-1.45 
1.10-1.60 
1.50-1.70 


In/hr 

0.6-2.0 

0.6-2.0 

0.6-2.0 

>20 

0.6-2.0 
0.2-0.6 
0.2-0.6 

0.6-2.0 
0.2-0.6 
0.2-0.6 

0.6-2.0 
0.2-0.6 
0.2-0.6 


0.6-2.0 
0.2-0.6 


0.6-2.0 

0.6-2.0 

0.06-0.2 

0.2-0.6 
0.6-2.0 
0.6-2.0 
0.6-2.0 


,6-2.0 
,6-2.0 
6-2.0 

,6-2.0 
.2-0.6 
0.2-0.6 


0.6-2.0 
0.6-2.0 
0.6-2.0 


In/In 

0.20-0.21 
0.15-0.20 
0.12-0.11 
0.02-0.01 

0.21-0.23 

0.18-0.20 
0.18-0.22 

0.20-0.22 
0.18-0.20 
0.06-0.11 

0.17-0.22 
0.12-0.20 
0.11-0.18 


0.17-0.22 
0.13-0.16 


0.13-0.15 
0.13-0.15 
0.13-0.17 

0.20-0.21 
0.15-0.19 
0.16-0.18 
0.19-0.21 

0.22-0.21 
0.17-0.22 
0.12-0.21 

0.20-0.21 
0.15-0.19 
0.13-0.18 


0.20-0.21 
0.15-0.19 
0.19-0.21 


£H 

5.6-6.5 

1.5-6.0 
5.6-7.3 
7.1-8.1 

6.6-7.3 
6.1-7.8 
7.1-8.1 

5.6-7.3 
6.1-7.3 
7.4-8.1 

6.1-7.3 
5.6-7.8 
7.1-8.1 


5.1-7.3 
5.1-7.8 


5.6-7.3 
5.1-6.5 
6.6-8.1 

6.1-7.3 
6.1-7.3 
6.6-7.8 
7.9-8.4 

6.1-7.8 
6.1-7.8 
6.6-7.3 

6.1-7.8 
6.1-8.1 
6.6-8.1 


5.6-7.3 
5.1-6.0 
6.6-8.4 


Low — 

Moderate- 
Moderate- 
Low 


Moderate 

Moderate — 
Moderate 


0.371  5 
0.371 
0.241 
0.101 
I 
0.281  5 
0.281 
0.281 


Moderate- 
Moderate- 
Moderate- 


0.28 

0.431 

0.281 


I  5 


Moderate- 
Moderate- 
Moderate- 


Low 

Moderate- 


Low 

Low 

Moderate- 


0.24 

0.241 

0.241 


0.371 
0.371 


0.241 
0.241 
0.371 


I  5 


Low 

Moderate- 
Moderate- 
Low 


0.28 
0.281 
0.281 
0.281 


I  5 


Low — — — 

Low 

Low 


0.37 

0.371 

0.281 


I  5 


Low 

Moderate- 
Low 


.28 
.371 

10.371 


I  5 


Low 

Moderate- 
Low 


I 

I 
0.371 
0.371 
0.371 

L 


?-.-. 


.-,-■ 


3-5 


•4-6 


3-5 


1-3 


1-3 


2-6 


2-5 


3-6 


1-3 


Shrink-swell  potential  classes  are  based  on  the 
change  in  length  of  an  unconfined  clod  as  moisture 
content  is  increased  from  air-dry  to  field  capacity.  The 
change  is  based  on  the  soil  fraction  less  than  2 
millimeters  in  diameter.  The  classes  are  low,  a  change  of 
less  than  3  percent;  moderate,  3  to  6  percent;  and  high, 
more  than  6  percent.  Very  high,  greater  than  9  percent, 
is  sometimes  used. 
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Soil  name  and 
map  symbol 


ApA 

Aptaklslc 


BcB2 

Blount 


ChB 

Chelsea 


Ee 

Eel 

FoA,  FoB,  FoC2- 
Fox 


Oe 

Qenesee 


G1B2 

Qlynwood 


HcA 

Haskins  Variant 


HeQ 

Hennepin 


Ho 

Houghton 


McA,  MoB 

Martinsville 


Ms 

Mlllsdale 


MtA,  MtB,  MtC- 
Milton 


MxC2,  MxD2- 
Morley 


MxE2 

Morley 


MzC3,    MzD3- 
Morley 


OcA,    OcB- 
Ockley 


Pa 

Patton 
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Fair: 
wetness . 

Poor : 
low  strength. 


Qood- 


Good- 


Good- 


Roadflll 


Poor: 
low  strength. 

Poor: 

low  strength. 

Poor: 
low  strength. 

Poor: 
slope. 

Poor: 
wetness, 
low  strength. 


Good- 


Poor: 
low  strength, 
area   reclaim, 
wetness. 

Poor: 

area  reclaim, 
low  strength. 

Poor: 

low  strength. 


Poor: 
low  strength. 


Poor: 
low  strength. 


Good- 


Poor: 
low  strength, 
wetness. 


Improbable: 
excess  fines. 

Improbable: 
excess  fines. 


Probable- 


Improbable: 
excess  fines. 


Probable- 


Sand 


Improbable: 
excess  fines. 

Improbable: 
excess  fines. 

Improbable: 
excess  fines. 

Improbable : 
excess  fines. 

Improbable : 
excess  humus. 


Improbable: 
excess  fines. 

Improbable: 
excess  fines. 


Improbable: 
excess  fines. 


Improbable: 
excess  fines. 


Improbable: 
excess  fines. 


Improbable: 
excess  fines. 


Probable 


Improbable: 
excess  fines. 


Gravel 


Improbable: 
excess  fines. 

Improbable: 
excess  fines. 

Improbable: 
too  sandy. 

Improbable: 
excess  fines. 

Probable 


Improbable: 
excess  fines. 

Improbable: 
excess  fines. 

Improbable: 
excess  fines. 

Improbable: 
excess  fines. 

Improbable : 
excess  humus. 


Improbable: 
excess  fines. 

Improbable: 
excess  fines. 


Improbable: 
excess  fines. 


Improbable: 
excess  fines. 


Improbable: 
excess  fines. 


Improbable: 
excess  fines. 


Probable 


Improbable: 
excess  fines. 


Topsc.il 


~j  a  ■-  i  ■ 


Poor: 
thin   layer. 

Pair: 
too   sandy. 

Good. 


Poor: 
small  stones, 
area  reclaim. 

Good. 


Poor: 
thin  layer. 

Fair: 

small  stones. 

Poor: 
slope. 

Poor: 
wetness , 
excess  humus. 

Fair: 
small  stones. 

Poor: 
wetness, 
thin  layer. 


Poor: 
thin  layer. 


Poor: 
thin  layer, 
too  clayey. 

Poor: 
thin  layer, 
slope, 
too  clayey. 

Poor: 
thin  layer, 
too  clayey. 

Poor: 
small  stones, 
area  reclala. 

Poor: 
wetness. 


-  66  - 
Appendix  A-4,contimjt><l 


Soil  name 
map  sym 

and 

bol 

Roadflll 

Sand 

Oravel 

Tops oil 

Poor: 
wetness , 
low  strength. 

Improbable: 
excess  fines. 

Improbable: 
excess  fines. 

Poor: 
wetness , 
too  clayey. 

Patton 

Poor: 
low  strength, 
wetness. 

Improbable: 
excess  fines. 

Improbable: 
excess  fines. 

Poor: 

wetness  , 
too  clayey. 

Pewamo 

Px»,  Py*. 

Pits 

Poor: 
low  strength, 
area  reclaim. 

Improbable: 
excess  fines. 

Improbable: 
excess  fines. 

Poor: 
thin  layer, 
too  clayey. 

Randolph 

Pair: 
thin  layer. 

Improbable: 
excess  fines. 

Improbable: 
excess  fines. 

Pair: 
small  stones. 

Rawson  Variant 

Fair: 
thin  layer. 

Improbable: 
excess  fines. 

Improbable: 
excess  fines. 

Pair: 

small  stones, 
slope. 

Rawson  Variant 

Poor: 
wetness . 

Improbable: 
excess  fines. 

Improbable: 
excess  fines. 

• 

Poor: 
wetness. 

Rensselaer 

Pair: 
wetness . 

Improbable: 
excess  fines. 

Improbable: 
excess  fines. 

Qood. 

Shoals 

Poor: 

1  wetness, 
low  strength. 

Improbable: 
excess  fines. 

Improbable: 
1  excess  fines. 

IPoor: 

1  wetness. 

Sloan 

Ud«. 
Udorthents 

iPalr: 

1  wetness. 

1  Improbable: 
1  excess  fines. 

1  Improbable: 
1  excess  fines. 

IGood . 

Whltaker 

■  ■            _ 

Soils  rated  good  contain  significant  amounts  of  sand 
or  gravel  or  both.  They  have  at  least  5  feet  of  suitable 
material,  low  shrink-swell  potential,  few  cobbles  and 
stones,  and  slopes  of  1 5  percent  or  less.  Depth  to  the 
water  table  is  more  than  3  feet.  Soils  rated  lair  are  more 
than  35  percent  silt-  and  clay-sized  particles  and  have  a 
plasticity  index  of  less  than  10.  They  have  moderate 
shrink-swell  potential,  slopes  of  1 5  to  25  percent,  or 
many  stones.  Depth  to  the  water  table  is  1  to  3  feet 
Soils  rated  poor  have  a  plasticity  index  of  more  than  1 0, 
a  high  shrink-swell  potential,  many  stones,  or  slopes  of 
more  than  25  percent.  They  are  wet,  and  the  depth  to 
the  water  table  is  less  than  1  foot.  They  may  have  layers 
of  suitable  material,  but  the  material  is  less  than  3  feet 
thick.  -      - 
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Appendix  A-5  BUILDING  SITE  DEVELOPMENTS) 


Soil  name  and 
map  symbol 


ApA 

Aptaklslo 


BcB2 

Blount 


ChB 

Chelsea 


Ee — 
Eel 


PoA  — 
Pox 


PoB— 
Pox 


FoC2- 
Pox 


Qe 

Qenesee 


Q1B2 

Qlynwood 


HcA 

Hasklns  Variant 

HeQ 

Hennepin 


Ho 

Hou<rhton 


McA ^- 

Martlnsvllle 


McB 

Martinsville 


Ms 

Hillsdale 


MtA 

Milton 


MtB 

Milton 


Shallow 
excavations 


Severe: 
wetness. 

Severe: 
wetness. 


Severe: 
cutbanks  cave. 

Moderate: 
wetness, 
flooding. 

Severe: 
cutbanks  cave. 


Severe: 
cutbanks  cave. 


Severe: 
cutbank3  cave. 


Moderate: 
flooding. 

Severe: 
wetness. 


Severe: 
wetness. 

Severe: 
slope. 

Severe: 
ponding, 
excess  humus. 


Severe: 
cutbanks  cave 


Severe: 
cutbanks  cave 


Severe: 

depth  to  rock, 
ponding. 


Severn- 
depth  to  rock 


Severe: 
depth  to  rock 


Severe: 
wetness. 


Severe: 
wetness. 


Slight- 


Dwellings 

without 
basements 


Severe: 

flooding. 


Moderate: 
3hrlnk-swell. 


Moderate: 
shrlnk-Bwell. 


Moderate: 
shrlnk-swell, 
slope. 


Severe: 
flooding. 

Moderate, 
wetness, 

shrlnk-swell. 


Severe : 
wetness. 

Severe: 
slope. 

Severe : 
ponding, 
low  strength. 


Moderate: 
3hrlnk-swell. 


Moderate: 
shrlnk-swell. 


Severe: 

ponding. 


Moderate: 
shrlnk-swell, 
depth  to  rock 

Moderate: 

shrlnk-swell, 
depth   to   rock 


Severe: 
wetness. 

Severe: 
wetness. 


Dwellings 

with 
basementB 


Slight- 


Severe: 
flooding. 


Sllght- 


Sllght- 


Moderate: 
slope. 


Severe: 
flooding. 

Severe: 

wetness. 


Severe: 
wetness. 

Severe: 
slope. 

Severe: 
ponding, 
low  strength. 


Moderate: 
shrlnk-swell. 


Moderate: 
shrlnk-swell. 


Severe: 
ponding, 
depth  to  rock 


Severe: 
depth  to  rock 


Severe: 
depth  to  rock 


Small 

commercial 

buildings 


Severe: 
wetness. 

Severe: 
wetness. 


Moderate: 
slope. 

Severe: 
flooding. 


Moderate: 
shrlnk-swell. 


Moderate: 
shrlnk-swell, 
slope. 

Severe: 
slope. 


Severe: 
flooding. 

Moderate: 
slope, 

shrlnk-swell, 
wetness . 

Severe: 

wetness . 

Severe: 
slope. 

Severe : 

ponding, 

low  strength. 


Moderate: 

shrlnk-swell. 


Moderate: 

shrlnk-swell, 
slope. 

Severe: 

ponding. 


Moderate: 
shrlnk-swell, 
depth  to  rock. 

Moderate : 
shrlnk-swell, 
slope, 
depth  to  rock. 


Severe: 
frost  action. 

Severe : 
low  strength, 
frost  action. 


Local  roads 
and  streets 


Slight- 


Severe: 

flooding, 
frost  action. 

Moderate : 
frost  action, 
shrlnk-swell. 

Moderate: 
frost  action, 
shrlnk-swell. 

Moderate: 
Blope, 

frost  action, 
shrlnk-swell. 

Severe: 

flooding. 

Severe: 

frost  action, 
low  strength. 


Severe: 
frost  action. 

Severe: 
slope. 

Severe: 
ponding, 
low  strength, 
frost  action. 

Moderate: 
low  strength, 
frost  action. 

Moderate: 
low  strength, 
frost  action. 

Severe: 
low  strength, 
ponding, 
frost  action. 

Severe: 
low  strength. 


Severe: 
low  strength. 


Moderate : 
wetness. 


Moderate: 
wetness . 


Moderate : 
droughty. 

Moderate: 
flooding. 


Lawns  and 
landscaping 


Slight. 


Slight. 


Moderate: 
slope. 


Moderate : 
flooding. 


Slight. 


Moderate: 
wetness . 

Severe: 
slope. 

Severe: 
excess  hunus, 
ponding. 


Slight. 


Slight. 


Severe: 
ponding. 


Moderate: 
thin  layer. 


Moderate: 
thin  layer. 
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Appendix  A-5,ctnttou«d 


Soil  name  and 
map  symbol 


MtC 

Milton 


KxC2,  MxD2- 
Korley 


MxE2 

Morley 


MzC3,  MzD3- 
Morley 


OcA 

Ockley 


OcB 

Ockley 


Pa 

Patton 


Pe 

Patton 


Pg 

Pewamo 


Px»,  Py». 
Pita 


RcA 

Randolph 


RRB 

Ravoon  Variant 


RgC 

Rawson  Variant 


Rl( 

Renaaelaer 


Sh 

Shoals 


Sm 

Sloan 


Ud». 
Udorthents 


Shallow 
excavations 


Severe: 
depth  to  rock. 


Moderate: 
too  clayey, 
slope. 

Severe: 
slope. 


Moderate: 
too  clayey, 
slope. 

Severe: 
cutbanks  cave 

Severe: 
cutbanks  cave 


Severe: 
ponding. 


Severe: 
cutbanks  cave, 
ponding. 


Severe: 
ponding. 


Severe: 
depth  to  rock, 
wetness. 

Moderate: 
wetness. 

Moderate: 
wetness, 
slope. 

Severe: 
outbanks  cave, 
ponding. 


Severe: 
wetness. 


Moderate: 
shrlnk-swell, 
slope, 
depth  to  rock. 

Moderate: 
shrlnk-swell, 
slope. 

Severe: 
slope. 


Moderate: 
shrlnk-swell, 
slope. 

Moderate: 
shrlnk-swell. 

Moderate: 
shrlnk-swell. 


Severe: 
wetness , 


Dwellings 

without 
basements 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
wetness . 


Slight- 


Moderate: 
slope. 


Severe: 
ponding. 


Severe: 
flooding, 
wetness. 

Severe: 
flooding, 
wetness. 


Severe: 
depth  to  rock. 


Moderate: 
slope, 
shrlnk-swell. 


Severe: 
slope. 


Moderate: 
slope, 
shrlnk-swell. 

Moderate: 
shrlnk-swell. 

Moderate: 
shrlnk-3well. 


Dwellings 

with 
basements 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 

ponding. 


Severe: 
depth  to  rock 
wetness. 

Moderate: 
wetness . 

Moderate: 
wetness, 
slope. 

Severe : 
ponding. 


Severe: 
flooding, 
wetness. 

Severe: 
flooding, 
wetness. 


Small 

commercial 

buildings 


Severe: 
slope. 


Severe: 
slope. 

Severe: 
slope. 


Severe : 

slope. 


Moderate : 
shrlnk-swell. 

Moderate: 
shrlnk-swell, 
slope. 

Severe: 

ponding. 


Severe: 

ponding. 


Severe: 

ponding. 


Severe: 
wetness . 


Moderate: 
slope. 

Severe: 

slope. 


Severe: 
ponding. 


Severe: 
flooding, 
wetness . 

Severe: 

flooding, 
wetness. 


Local  roads 
and  streets 


Severe : 
low  strength. 


Severe: 
low  strength. 


Severe: 

low  strength, 
slope. 

Severe: 
low  strength. 


Severe: 
low  strength. 

Severe: 

low  strength. 


Severe: 

low  strength, 
ponding, 
frost  action. 

Severe : 

low  strength, 
ponding, 
frost  action. 

Severe: 
low  strength, 
ponding, 
frost  action. 


Severe : 
low  strength, 
frost  action. 

Moderate: 
frost  action. 

Moderate: 
slope, 
frost  action. 

Severe: 
low  strength, 
ponding, 
frost  action. 

Severe: 
flooding, 
frost  action. 

Severe: 
low  strength, 
wetness, 
flooding. 


Moderate : 
slope, 
thin  layer. 


Moderate : 
slope. 


landecaplr.;/ 


Severe : 
slope. 


Moaerate: 
slope. 


Slight. 
Slight. 


Severe: 
ponding. 


Severe: 
ponding. 


Severn: 

ponding. 


Moderate: 
wetness , 
thin  layer. 

Slight. 

Moderate: 
slope. 


Severe: 

ponding. 


Moderate : 
wetness , 
flooding. 

Severe: 
wetness , 
flooding. 
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Severe: 
low  strength, 
frost  action. 

Small 

commercial 

buildings 
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Severe: 
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Appendix  A-6  SANITARY  FAC)LITIES(2) 


Soil  name  and 
map  symbol 


ApA 

Aptaklslc 


BcB2 

Blount 


ChB 

Chelsea 


Re- 
Eel 


PoA,  FoB- 
Fox 


FoC2- 
Pox 


Qe 

Qene3ee 


Q1B2 

Qlynwood 


HcA 

Haaklns  Variant 


HeQ 

Hennepin 


Ho 

Houghton 


McA 

Martinsville 


McB 

Martinsville 


Ms 

Mlllsdale 


MtA,  MtB- 
Mllton 


MtC 

Milton. 


MxC2,  MxD2- 
Morley 


MxR2 

Mo r ley 


MBC3.  MzD3- 
Morley 


Septic  tank 
absorption 
fields 


Severe: 
wetness . 

Severe: 
wetness, 
percs  slowly. 

Severe: 
poor  filter. 


Severe: 
flooding, 
wetness. 

Severe: 
poor  filter. 


Severe: 
poor  filter. 


Severe: 
flooding. 

Severe: 

percs  slowly, 
wetness. 

Severe: 

wetness, 
percs  slowly. 

Severe: 
percs  slowly, 
slope. 

Severe: 
ponding, 
percs  slowly. 


Sllght- 


Sllght- 


Severe: 

depth  to  rock, 
ponding, 
percs  slowly. 

Severe: 

depth  to  rock, 
percs  slowly. 


Severe: 
depth  to  rock, 
percs  slowly. 


Severe: 

p«?re°  slowly. 


Severe: 
percs  slowly, 
slopi*. 

Severe: 
percs  slowly. 


Severe: 
wetness . 

Severe: 
wetness . 


Severe: 
seepage. 


Severe: 
flooding, 
wetneBS . 

Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
flooding. 

Moderate : 
slope. 


Severe: 
wetness. 


Sewage  lagoon 
areas 


Severe: 
slope. 


Severe: 
seepage, 
ponding, 
excess  humus. 

Moderate: 
seepage. 


Moderate: 
seepage, 
slope. 

Severe: 
depth  to  rock, 
ponding. 


Severe: 

depth  to  rock. 


Severe: 

depth  to  rock, 
slope. 


Severe : 
slope. 


Severe: 

slope. 


Severe: 
slope. 


Trench 
sanitary 
landfill 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
seepage, 
too  sandy. 

Severe: 
flooding, 
wetness. 

Severe: 
seepage, 
too  sandy. 


Severe: 
seepage, 

too  sandy. 


Severe: 
flooding. 

Moderate: 
wetness , 
too  clayey. 

Severe: 
wetness. 


Severe: 

slope . 


Severe: 
ponding, 
excess  humus. 


Moderate: 
too  clayey. 


Moderate: 
too  clayey. 


Severe: 
depth  to  rock, 
ponding, 
too  clayey. 

Severe: 

depth  to  rock, 
too  clayey. 


Severe: 
depth  to  rock, 
too  clayey. 


Moderate: 
slope, 
too  clayey. 


Severe: 
slope. 


Moderate: 
slope, 
too  clayey. 


Area 
sanitary 
landfill 


evere: 
wetness. 


Severe: 
wetness . 


Severe: 
seepage. 


Severe: 
flooding, 
wetness . 

Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
flooding. 

Moderate: 
wetness . 


Severe: 
wetness . 


Severe: 
slope. 


Severe: 
ponding, 
seepage. 


Slight- 


Slight — 


Severe: 
depth  to  rock, 
ponding. 


Severe: 
depth  to  rock. 


Severe: 
depth  to  rock. 


Moderate: 
slope. 


Severe: 

slope. 


Moderate: 
slope. 


for  landfill 


oor: 
wetness . 


Poor: 
wetness . 


Poor: 
too  sandy, 

seepage. 

Pair: 
too  clayey, 

wetness . 

Poor: 
seepage, 
too  sandy , 
small  stones. 

Poor: 
seepage, 
too  sandy, 

small  stones. 

Good. 


Pair: 
too  clayey, 
wetness. 

Poor: 
wetness. 


Poor: 
slope. 


Poor: 
ponding, 
excess  humus. 


Pair: 
too  clayey, 
thin  layer. 

Pair: 
too  clayey, 
thin  layer. 

Poor: 
too  clayey, 
area  reclaim, 
hard  to  pack. 

Poor : 
area  reclala, 
too  clayey, 
hard  to  pack. 

Poor: 
area  reclaim, 
too  clayey, 
hard  to  pack. 

Pair: 
too  clayey, 
slope. 

Poor: 
slope. 


Pair: 
too  clayey, 
slope. 
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Appendix  A-6, continued 


Soil  name  and 
map  symbol 


Septic  tank 
absorption 

fields 


Sewage  lagoon 
areas 


Trench 
sanitary 
landfill 


Area 
sanitary 
landfill 


Daily  '.:■■'■■ 
Tor   .''-■'.':.  . 


OcA,  OcB 
Ockley 

Pa 

Patton 

Pe 

Patton 

PB 

Pewamo 


Px»,  Py». 
Pits 

RcA 

Randolph 

RgB 

Rawson  Variant 

RSC 

Rawson  Variant 

Rk 

Rensselaer 

Sh 

Shoals 

Sm 

Sloan 


Ud». 
Udorthents 


Wo 

Whitaker 


Slight- 


Severe: 
ponding, 
percs  slowly. 

Severe: 
ponding, 
percs  3lowly. 

Severe: 
percs  slowly, 
ponding. 


Severe: 
depth  to  rock, 
wetness, 

percs  slowly. 

Severe: 
wetness, 
percs  slowly. 

Severe: 
wetness,   \ 
percs  slowly. 

Severe: 
ponding. 


Severe: 
flooding, 
wetness. 

Severe: 
flooding, 
wetness, 
percs  slowly. 


Severe: 
wetness. 


Severe: 
seepage. 

Severe: 
ponding. 


Severe: 
ponding. 


Severe: 

ponding. 


Severe: 
depth  to  rock, 
wetness . 


Severe: 
wetness. 


Severe: 
slope, 
wetness . 

Severe : 
ponding. 


Severe: 
flooding, 
wetness. 

Severe: 
flooding, 
wetness. 


Severe: 
wetness. 


Severe: 
seepage. 

Severe: 

ponding. 


Severe: 
ponding. 


Severe: 
ponding, 
too  clayey. 


Severe: 
depth  to  rock, 
wetness , 
too  clayey. 

Moderate: 
wetness. 


Moderate: 
wetness, 
slope. 

Severe: 
ponding, 
too  sandy. 

Severe: 
flooding, 
wetness . 

Severe: 
flooding, 
wetness. 


Severe: 
wetness. 


Slight- 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 

ponding. 


Severe: 
wetness  , 
depth  to  rock. 


Slight- 


Moderate: 
slope. 


Severe: 
ponding. 


Severe: 

flooding, 
wetness . 

Severe: 
flooding, 
wetness  . 


Severe: 

wetness , 


Poor: 
small  stones. 

Poor: 
ponding. 

Poor: 
ponding. 


Poor: 
too  clayey, 
ponding, 
hard  to  pack. 


Poor: 
too  clayey, 
area  reolaln, 
hard  to  pack. 


wetness . 


Pair: 

slope , 
wetness. 

Poor: 
too  sandy, 
ponding. 

Poor: 

wetness. 


Poor: 

wetness . 


Poor: 
wetness . 


The  limitations 
are  considered  sffght  if  soil  properties  and  site  features 
are  generally  favorable  for  the  indicated  use  and 
limitations  are  minor  and  easily  overcome;  moderate  if 
soil  properties  or  site  features  are  not  favorable  for  the 
indicated  use  and  special  planning,  design,  or 
maintenance  is  needed  to  overcome  or  minimize  the 
limitations;  and  severe  if  soil  properties  or  site  features 
are  so  unfavorable  or  so  difficult  to  overcome  that 
special  design,  significant  increases  in  construction 
costs,  and  possibly  increased  maintenance  are  required. 
Table  13  also  shows  the  suitability  of  the  soils  for  use 
as  daily  cover  for  landfill?  A  rating  of  good  indicates  that 
soil  properties Land  site  features  are  favorable  for  the  use 


and  good  performance  and  low  maintenance  can  be 
expected;  fair  indicates  that  soil  properties  and  site 
features  are  moderately  favorable  for  the  use  and  one  or 
more  soil  properties  or  site  features  make  the  soil  less 
desirable  than  the  soils  rated  good;  and  poor  indicates 
that  one  or  more  soil  properties  or  site  features  are 
unfavorable  for  the  use  and  overcoming  the  unfavorable 
properties  requires  special  design,  extra  maintenance,  or 
costly  alteration. 
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Appendix  A-7  WATER  MANAGEMENT 


Soil  name  and 
map  symbol 


ApA 

Aptaklslc 


BcB2 

Blount 


ChB 

Chelsea 


Ee — 

Eel 


PoA,  PoB- 
Pox 


PoC2- 
Pox 


Oe 

Qenesee 


Q1B2 

Qlynwood 


HoA 

Hasklns  Variant 


HeQ 

Hennepin 


Ho 

Houghton 


McA 

Martinsville 


McB 

Martinsville 


Ms 

Millsdale 


MtA 

Milton 


MtB 

Milton 


MtC 

Milton 


Limitations  for-- 


Pond 

reservoir 

areas 


Moderate: 
e°epage . 

Moderate: 
slope. 

Severe: 
seepage. 

Moderate: 
seepage. 

Severe: 
seepage. 


Severe: 
seepage, 
slope. 

Moderate: 
seepage. 

Moderate: 
slope. 


Moderate: 
seepage. 

Severe: 
slope. 

Severe: 
seepage. 

Moderate: 
seepage. 


Moderate : 
seepage, 
slope. 


Moderate: 
depth  to  rock 


Moderate: 
depth  to  rock 

Moderate: 
depth  to  rock 
slope. 

Severe: 
slope. 


Embankments , 
dikes,  and 
levees 


Severe: 
piping, 
wetness. 


Moderate: 
piping, 
wetness. 

Severe: 
piping, 

aeepage. 

Severe: 
piping. 


Severe: 
seepage, 
piping. 

Severe: 
seepage, 
piping. 

Moderate: 
piping. 

Moderate: 
wetness, 
piping. 

Moderate: 
piping, 
wetness . 

Severe: 
piping. 


Severe: 
excess  humus, 
ponding. 

Severe: 
thin  layer, 
piping. 

Severe: 
thin  layer, 
piping. 

Severe: 
ponding, 
thin  layer. 

Severe: 
thin  layer. 

Severe: 
thin  layer. 


Severe: 
thin  layer. 


Aquifer-fed 

excavated 

ponds 


Moderate: 
slow  refill. 


Severe: 
no  water. 


Severe: 
no  water. 


Moderate: 
deep  to  water, 
slow  refill. 

Severe: 
no  water. 


Severe: 
no  water. 


Severe: 
no  water. 


Severe: 
no  water. 


Severe: 
no  water. 


Severe: 
no  water. 


Severe: 
slow  refill. 


Severe: 
no  water. 


Severe: 
no  water. 


Severe: 
no  water. 


Severe: 
no  water. 

Severe: 

no  water. 


Severe: 
no  water. 


Peatures  afftc-.lr, 


Drainage 


Prost  action — 


Peres  slowly, 
frost  action, 
slope. 

Deep  to  water 


Deep  to  water 


Deep  to  water 


Deep  to  water 


Deep  to  water 


Slope, 
percs  slowly, 
frost  action. 

Percs  slowly, 
frost  action. 


Deep  to  water 


Prost  action, 
subsides, 
ponding. 

Deep  to  water 


Deep  to  water 

Depth  to  rock, 
frost  action, 
ponding. 

Deep  to  water 
Deep  to  water 

Deep  to  water 


Terraces 

and 

diversions 


f: 


jrkased 

»i'.tr»»ji 


Erodes  easily, 
wetness  . 


Erodes  easily, 
wetness , 
percs  slowly. 

Too  sandy, 
soil  blowing. 


Erodes  easily 


Too  sandy 


Slope, 
too  sandy. 


Erodes  easily 

Erodes  easily, 
wetness, 
percs  slowly. 

Wetness, 
soil  blowing, 
percs  slowly. 

Slope, 
percs  slowly. 


Ponding, 
soil  blowing. 


Erodes  easily 


Erodes  easily 


Depth  to  rock, 
ponding. 


Depth  to  rock, 
erodes  easily 

Depth  to  rock, 
erodes  easily 


Slope, 
depth  to  rock 
erodes  easily 


r'r.ttt, 
erodes  easily. 


etnesa, 

erodes  easily. 


roughty. 


Erodes  easily. 


Rooting  deptn. 


Slope, 

rooting  depth. 


Erodes  easily. 


Erodes  easily, 
percs  slowly. 


Wetness  , 
percs  slowly. 


Slope, 
droughty, 
percs  slowly. 

Wetness . 


Erodes  easily. 


Erodes  easily. 


Wetness , 
depth  to  rock. 


Erodes  easily, 

depth  to  rock. 

Erodes  easily, 
depth  to  rock. 


Slope, 
erodes  easily, 
depth  to  rock. 
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Appendix  A-7, continued 


Soil  name  and 
map  symbol 


MxC2,  MxD2,  MxE2, 

MzC3,  MzD3 

Morley 


OoA 

Ockley 


OcB 

Ockley 


Pa 

Patton 


Pe 

Patton 


Pg 

Pewamo 

Px»,  Py«. 
Pits 


RcA 

Randolph 


Rk 

Rensselaer 


Sn 

Shoals 


Sm 

Sloan 


Ud». 
Udorthents 


Wo 

Whltaker 


Sevce: 
slope. 


Moderate: 
seepage. 


Moderate: 
seepage, 
slope. 


RgB 

Rawson  Variant 


RgC 

Rawson  Variant 


Limitations  for-- 


Pond 

reservoir 

areas 


Sllght- 


Sllght- 


Sllght- 


Moderate: 
depth  to  rock 


Moderate: 
seepage, 
slope. 

Severe: 
slope. 

Moderate: 
seepage. 

Moderate: 
seepage. 


Slight- 


Moderate: 
seepage. 


Sllght- 


Embankments , 
dikes,  and 
levees 


Moderate: 
thin  layer, 
piping. 

Moderate: 
thin  layer, 
piping. 

Severe: 
ponding. 

Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
thin  layer. 


Severe: 
piping. 


Severe: 
piping. 


Severe: 
piping, 
ponding. 

Severe: 
wetness , 
piping. 

Severe: 
piping, 
wetness. 


Severe: 
wetness. 


Aquifer-fed 

excavated 

ponds 


Severe: 

no  water. 


Severe: 
no  water. 


Severe: 
no  water. 


Severe: 
slow  refill. 

Severe: 
slow  refill, 
cutbanks  cave 

Severe: 

slow  refill. 


Severe: 
no  water. 


Severe: 
no  water. 


Severe: 
no  water. 


Severe: 
cutbanks  cave 


Moderate: 
slow  refill. 


Severe: 

slow  refill. 


Moderate: 
slow  refill, 
cutbanks  cave 


Peatures  af f tct lr.g-- 


Dralnage 


Deep  to  water 


Deep  to  water 


Deep  to  water 


Ponding, 
frost  action. 

Ponding, 
frost  action. 


Ponding, 
frost  action. 


Depth  to  rock, 
frost  action. 


Deep  to  water 


Deep  to  water 


Ponding, 
frost  action, 
cutbanks  cave 

Flooding, 
frost  action. 


Flooding, 
frost  action. 


Frost  action, 
cutbanks  cave 


Slope, 
erodes  easily, 
percs  slowly. 

Erodes  easily 


Erodes  easily 


Ponding 

Erodes   easily, 
ponding. 


"Terraces 

and 
diver  along 


Grassed 
waterways 


Pondlng- 


Depth  to  rock, 
wetness , 
erodes  easily 

Erodes  easily, 
soil  blowing. 


Slope, 
erodes  easily, 
soil  blowing. 

Ponding, 
too  sandy. 


Erodes  easily, 
wetness . 


Erodes  easily, 
wetness . 


Erodes  easily, 
wetness. 


."lope, 
erodes  easily, 
percs  slowly. 

Erodes  easily. 


Erodes  easily. 


Wetness . 


Wetness, 
erodes  easily. 


Wetness. 


Wetness , 
depth  to  rock, 
erodes  easily. 

Erodes  easily, 
percs  slowly. 


Slope, 
erodes  easily, 
percs  slowly. 

Wetness. 


Wetness, 
erodes  easily. 


Wetness , 
erodes  easily. 


Wetness, 
erodes  easily. 


The  limitations  are  considered  slight  if  soil 
properties  and  site  features  are  generally  favorable  for 
the  indicated  use  and  limitations  are  minor  and  are  easily 
overcome;  moderate  if  soil  properties  or  site  features  are 
not  favorable  for  the  indicated  use  and  special  planning, 
design,  or  maintenance  is  needed  to  overcome  or 
minimize  the  limitations;  and  severe  if  soil  properties  or 
site  features  are  so  unfavorable  or  so  difficult  to 
overcome  that  special  design,  significant  increase  in 
construction  costs,  and  possibly  increased  maintenance 
are  required. 


Soil  name  and 
map  symbol 


ApA 

Aptaklsic 


BcB2 

Blount 


ChB 

Chelsea 


Re  — 
Eel 


FoA— 
Pox 


FoB  — 
Fox 


FoC2- 
Fox 


Ge 

Genesee 


Q1B2 

Glynwood 


He  A 

Haslclns  Variant 


HeQ 

Hennepin 


Ho 

Houghton 


McA 

Martinsville 


McB 

Martinsville 


Ms 

Mlllsdale 


HtA 

Milton 


MtB 

Milton 


MtC 

Milton 


MxC2,  MxD2- 
Morley 
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Severe: 
wetness . 

Severe: 
wetness. 


Slight- 


Severe : 
flooding. 


Sllght- 
Sllght- 


Camp  area3 


Moderate: 
slope. 

Severe : 
flooding. 

Moderate: 
percs  slowly, 
wetness. 


Severe: 
wetness. 


Severe: 
slope. 

Severe: 
ponding, 
excess  humus. 


Sllght- 


Sllght- 


Severe: 
ponding. 

Moderate: 
percs  slowly. 

Moderate: 
percs  slowly. 


Moderate: 
slope, 
percs  slowly. 

Moderate: 
3lope, 
percs  slowly. 


Moderate : 
wetness . 

Moderate: 
wetness , 
percs  slowly. 


Sllght- 
Sllght- 
Sllght- 
Sllght- 


Moderate : 
slope . 


Sllght- 


Plcnlc  areas 


Moderate: 
wetness , 
percs  slowly. 


Moderate: 
wetness , 
percs  slowly. 

Severe: 
slope. 

Severe: 

ponding, 
excess  humus, 


Sllght- 


Sllght- 


Severe: 
ponding. 

Moderate: 
percs  slowly. 

Moderate : 
percs  slowly. 


Moderate: 
slope, 
percs  slowly. 

Moderate: 
slope, 
percs  slowly. 


Playgrounds 


Severe : 
wetness . 

Severe: 
wetness. 


Moderate: 
slope. 

Moderate: 
flooding. 

Moderate : 
small  stones. 

Moderate: 
slope, 
small  stones. 

Severe: 
slope  . 

Moderate : 
flooding. 

Moderate: 
wetness, 
slope, 
percs  slowly. 

Severe: 
wetness. 


Severe: 
slope. 

Severe: 

ponding, 
excess  humus. 


Slight- 


Moderate: 
slope. 

Severe: 

ponding. 

Moderate : 
percs  slowly. 

Moderate: 
slope, 

depth  to  rock, 
percs  slowly. 

Severe: 
slope. 


Severe : 
slope. 


Moderate : 
wetness . 

Moderate : 
wetness. 


Sllght- 
Sllght- 
Slight- 
Sllght- 

Sllght- 
Sllght- 


Patha  and  trails 


Moderate: 
wetness . 


Moderate : 
wetness . 


Severe: 
slope. 


Severe: 
ponding, 
excess  humus. 


Sllght- 


Sllght- 


Moderate : 
wetness . 

Modera*.* 
wetness. 


Moderate: 
droughty. 

Moderate: 
flooding. 


Severe: 
ponding. 

Slight 


Slight- 


Slight 


Severe: 
erodes  easily. 


• 


Sllgnt. 


Slight. 


Moderate: 
slope. 

Moderate: 
flooding. 

Slight. 


Moderate : 
wetness . 


Severe : 
slope . 

Severe: 
exces3  huajs, 
ponding. 

Slight. 


Slight. 


Severe: 
ponding. 

Moderate : 
thin  layer. 

Moderate: 
thin  layer. 


Moderate: 
slope, 
thin  laj*- 

Moderate  - 
slope. 


Appendix  A-8, continued 


Soil  name  and 
map  symbol 


MxE2 

Morley 

MzC3,  MzD3- 
Morley 


OcA 

Ockley 


OcB 

Ockley 


Pa 

Patton 


Pe 

Patton 


Pg 

Pewamo 

Px*,  Py*. 
Pits 


RcA 

Randolph 


rbB 

Raws on  Variant 


RgC 

Rawson  Variant 


Rk 

Rensselaer 


Sh 

Shoal 8 


Sm 

Sloan 


Ud». 
Udorthents 


Wo 

Whltaker 


Camp  areas 


Severe: 
slope. 

Moderate : 
slope, 
percs  slowly. 


Sllght- 


Sllght- 


Severe: 
ponding. 

Severe: 
ponding. 

Severe: 
pending. 


Severe: 
wetness. 


Moderate: 
peros  slowly. 


Moderate : 
slope, 
percs  slowly. 

Severe: 
ponding. 

Severe: 
flooding, 
wetness . 

Severe: 
flooding, 
wetness. 


Severe: 
wetness. 


Picnic  areas 


Severe: 
slope. 

Moderate: 
slope, 
percs  slowly. 


Sllght- 


Sllght- 


Severe: 
ponding. 

Severe: 

ponding. 

Severe: 
ponding. 


Moderate : 
wetness, 
percs  slowly. 

Moderate: 
percs  slowly. 


Moderate: 
slope, 
percs  slowly. 

Severe: 
ponding. 

Moderate: 
wetness . 


Severe: 
wetness. 


Moderate: 
wetness. 


Playgrounds 


Severe: 
slope. 

Severe: 
slope. 


Slight- 


Moderate: 
slope. 

Severe: 
ponding. 

Severe: 
ponding. 

Severe: 

ponding. 


Severe: 
wetness. 


Moderate: 
slope, 
percs  slowly. 

Severe: 

slope . 


Severe: 
ponding. 

Severe: 
wetness. 


Severe: 
wetness , 
flooding. 


Severe: 
wetness. 


Paths  and  tralxe 


Severe: 
erodes  easily. 

Severe: 
erodes  easily. 


Slight- 


Slight 


Severe: 
ponding. 

Severe: 
ponding. 

Severe: 
ponding. 


Moderate : 
wetness. 


Slight 


Slight 


Severe: 
ponding. 

Moderate: 
wetness. 


Severe: 
wetness. 


Moderate: 
wetness. 


Golf  falr*a/5 


Severe: 
slope. 

Moderate : 
slope. 


Slight. 
Slight. 

3evere: 

ponding. 

Severe: 

ponding. 

Severe: 
ponding. 


Moderate : 
wetness, 
thin  layer. 


Slight. 


Moderate: 
slope. 


Severe: 
ponding. 

Moderate : 
wetness , 
flooding. 

Severe: 
wetness , 
flooding. 


Moderate: 
wetness. 


Slight  means  that  soil 
properties  are  generally  favorable  and  that  limitations  are 
minor  and  easily  overcome.  Moderate  means  that 
limitations  can  be  overcome  or  alleviated  by  planning, 
design,  or  special  maintenance.  Severe  means  that  soil 
properties  are  unfavorable  and  that  limitations  can  be 
offset  only  by  costly  soil  reclamation,  special  design, 
intensive  maintenance,  limited  use,  or  by  a  combination 
of  these  measures.  
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